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REPORT  OF  THE 

December  4, 1V52 

The  135th  Annual  Meeting  of  the  Academy,  for  the 
election  of  Fellows,  the  presentation  of  reports,  and  the 
transaction  of  other  business,  was  held  at  the  Academy 


ANNUAL  MEETING 

Building  on  the  evening  f  Thursday,  December  4, 
1952. 

The  first  order  of  business  was  devoted  to  the  re¬ 
ports  of  the  Officers  and  Committees  of  the  Academy. 


REPORTS  OF  OFFICERS  AND  COMMITTEES 


Report  of  the  Recording  Secretary.  The  Recording 
Secretary  is  gratified  to  report  upon  the  extensive  use 
of  the  .\cademy  Building,  not  only  by  the  Sections  of 
the  Academy  but  by  an  ever-widening  circle  of  other 
Societies  in  the  realization  of  the  furtherance  of  the 
Academy’s  aim  to  create  a  Science  Center. 

Two  hundred  and  fifty-three  meetings  were  held  in 
the  Building  during  the  past  year.  Sixty  of  these 
were  under  the  auspices  of  the  various  Sections  of  the 
Academy  and  the  remainder  were  held  by  a  total  of  26 
societies,  which  enjoyed  the  hospitality  and  facilities  of 
the  Building. 

In  addition  to  the  above,  the  Academy  held  eight 
important  conferences  on  the  following  specialized 
subjects: 

“The  Chick  Embr>’o  in  Biological  Research,” 
Chairmen,  David  A.  Kamofsky,  Sloan-Kettering 
Institute  for  Cancer  Research,  New  York,  N.  Y.,  and 
Mary  E.  Rawles,  The  Johns  Hopkins  University, 
Baltimore,  Mainland. 

“Virus  and  Rickettsial  Classification  and  Nomen¬ 
clature,”  Chairman,  Sir  MacFarlane  Burnet,  The 
Walter  and  Eliza  Hall  Institute  for  Medical  Research, 
Melbourne,  Australia. 

“Use  of  Antibiotics  in  Tropical  Diseases,”  Chairman, 
H.  W.  Brown,  Columbia  University,  School  of  Public 
Health,  New  York,  New  York. 

“Biology  of  the  Testes,”  Chairmen,  Warren  O.  Nel¬ 
son,  State  University  of  Iowa,  College  of  Medicine, 
Iowa  City,  Iowa,  and  John  MacLeod,  Cornell  Univer¬ 
sity  Medical  School,  New’  York,  New  York. 

“Comparative  Conditioned  Neuroses  in  Human  and 
Other  Animals,”  Chairman,  Edward  J.  Kempf,  Wading 
River,  Long  Island,  New  York. 

“Oral  Fat  Emulsions  and  Their  Use  in  Medicine,” 
Chairman,  Frederick  J.  Stare,  Harvard  School  of 
Public  Health,  Boston,  Massachusetts. 

“Mechanism  of  Corticosteroid  Action  in  Disease 
Processes,”  Co-Chairmen,  Oscar  Hechter  and  Gregory 
Pincus,  The  Worcester  Foundation  for  Exp>erimental 
Biology,  Shrewsbury,  Massachusetts. 

“Growth  of  Protozoa,”  Co-Chairmen,  S.  H.  Hutner, 
Haskins  Laboratories,  New  York,  New  York,  and 
William  Trager,  The  Rockefeller  Institute  for  Medical 
Research,  New  York,  New  York. 

In  1951,  the  Damon  Runyon  Memorial  Fund  for 
Cancer  Research  generously  granted  the  Academy 
$7,000  to  underwrite  the  exfrenses  of  the  conference 
and  the  resulting  publication  on  “The  Chick  Embryo 
in  Biological  Research.” 

The  total  of  276  paprers  presented  at  the  meetings  of 
the  Academy  during  this  past  year  are  all  significant 
contributions  to  the  progress  of  science  and  representa¬ 
tive  of  the  broad  scope  of  the  fields  covered  by  the 
Academy’s  activities,  as  well  as  showing  the  sincere 
and  extended  efforts  of  scientific  investigators  to  bene¬ 
fit  human  welfare. 


It  is  a  great  pleasure  to  express  grateful  appreciation 
to  these  scientists,  to  the  Officers  and  Members,  and  to 
the  Staff  of  the  Academy  for  their  cooperation  in  aiding 
in  the  expansion  of  the  Academy’s  usefulness. 

The  increase  in  membership  for  the  current  year  has 
been  impressive,  especially  in  view  of  the  necessary 
increase  in  dues.  During  this  year,  1,313  new  Mem¬ 
bers  were  added  to  our  rolls,  as  follows  3  Honorary 
Life  Members,  1  Corjxiration  Member,  5  Active  Life 
Members,  49  Sustaining  Members,  1,216  Annual  Active 
Members,  and  59  Student  Members.  Thirty  former 
Members  were  reinstated,  eighteen  of  whom  had  dis¬ 
continued  their  membership  in  previous  years,  thus 
making  a  gross  total  of  1331  names  added  to  the  cur¬ 
rent  meml^rship  rolls. 

Five  Annual  Members  were  transferred  to  Life 
Membership,  two  of  whom  had  paid  dues  in  the  Sus¬ 
taining  Class  for  more  than  twenty-five  years,  and  52 
transfers  were  effected  in  the  Annual  classes. 

The  Academy  lost  by  death  5  Honorary  Life  Mem¬ 
bers,  3  Active  Life  Members,  2  Sustaining  Members, 
and  31  Annual  Active  Members.  Four  hundred  and 
sixty-two  resignations  were  accepted  and  192  names 
were  dropped  as  not  having  paid  dues  or  for  not  having 
qualified  for  Membership. 

The  Academy  now  stands  with  a  net  gain  of  642 
Members.  There  are  at  present  ujwn  the  rolls  of  the 
Academy  7,178  Members,  of  whom  764  are  Fellows, 
classified  as  follows:  3  Benefactors;  3  Patrons;  61 
Honorary  Life  Members;  379  Active  Life  Memters; 
317  Sustaining  Members;  6,284  Annual  Active  Mem¬ 
bers;  125  Student  Members;  5  Corporation  Members. 

Record  is  made  with  regret  of  the  loss  by  death  of  the  following 
Members: 

W.  S.  Allen,  elected  to  Associate  Membership,  17  June,  19.18;  trans¬ 
ferred  to  Active  Membership,  25  March,  1948.  Died,  1952. 

Boris  A.  BakhmeteS,  elected  to  Active  Membership,  23  April,  1942. 
Died  21  July,  1951.  Fellow. 

Sidney  J.  Baum,  elected  to  Active  Membership,  25  March,  1948; 
transferred  to  Life  Membership,  9  March,  1951.  Died  14  April, 
1952. 

Alfred  F,  Bliss,  elected  to  Active  Membership,  22  April,  1948. 
Died  1951. 

Samuel  A.  Brown,  elected  to  Active  Membership,  5  February, 
1917;  transferred  to  Sustaining  Membership,  1  January,  1948. 
Died  March  16,  195L  Fellow. 

Julio  C.  Castillo,  elected  to  Active  Membership,  28  March,  1946. 
Died  3  January,  1952. 

Walter  A.  Coakley,  elected  to  Sustaining  Membership,  15  August, 
1951.  Died  16,  November.  1951. 

James  F.  Coucb,  elected  to  Active  Membership,  23  January,  1947. 
Died  9  August,  1951. 

Bernhard  Dattner,  elected  to  Active  Membership,  15  July,  1947. 
Died  August,  1952. 

Konrad  Dobriner,  elected  to  Active  Membership,  28  March,  1946. 
Died  10  March,  1952.  Fellow. 

Earl  K.  Fischer,  elected  to  Active  Membership,  15  May,  1946. 
Died,  December,  1951. 

Leroy  L.  Hartman,  elected  to  Active  Membership,  4  March,  1929. 

Died  3  November,  1951.  Fellow. 

Herman  A.  Hosier,  elected  to  Active  Membership,  27  October, 
1949.  Died  15  May,  1951.  Fellow. 

Joseph  Kahn,  elected  to  Active  Membership,  28  March,  1946. 
Died,  December,  1951. 
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Theodore  Kaletsky,  elected  to  Sustaining  Membership,  U  July, 
1951;  transferred  to  Active  Membership,  24  January,  1952.  Died 
22  May,  1952. 

William  J.  Lena,  elected  to  Active  Membership,  7  April,  1941. 
Died  4  .\u^st,  1951. 

Michael  Levine,  elected  to  Active  Membership,  7  Febrvaty,  1938. 
Died  26,  .August,  1952.  Fellow.  Delraate  to  the  Council  of  the 
Academy  from  the  Torrey  Botanical  Club. 

Joseph  Levy,  elected  to  Life  Membership,  13  May,  1949.  Died  29 
February, 1952. 

Charles  Mandel,  elected  to  Active  Membership,  16  June,  1947. 
Died  II  December,  1951. 

Robert  Monroe  Marcussen,  elected  to  Active  Membership,  22  Jan¬ 
uary,  1948.  Died  13  April,  1952. 

John  M.  Ort,  elected  to  Active  Membership,  14  June,  1946.  Died 
25  Aunst,  1951. 

Mrs.  Wuliam  C.  Osborn,  elected  to  Life  Membership,  13  April, 
1910.  Died,  1948. 

Charles  Lane  Poor,  elected  to  Active  Membership,  1900.  Died 
July,  1951.  Fellow. 

Walter  J.  Quinn,  elected  to  Active  Membership,  23  April,  1942. 
Died  5  March,  1952. 

Jules  Redish,  elected  to  Active  Membership,  26  February,  1948. 
Died,  1952. 

William  T.  Salter,  elected  to  Active  Membership,  26  September, 
1939.  Died,  September,  1952.  Fellow. 

Alfred  Scheider,  elected  to  Active  Membership,  26  January,  1950. 
Died  23  January,  1952. 

Joseph  S.  Scheuer,  elected  to  Active  Membership,  28  March,  1946. 
Died  18  June,  1951. 

Emanuel  B.  Scnoenbach,  elected  to  Active  Membership,  27  Jan¬ 
uary,  1949.  Died  6  September,  1952.  Fellow.  Secretary,  Sec¬ 
tion  of  Biology,  1952. 

Frederick  Fey  Snelden,  elected  to  Student  Membership,  2  Novem¬ 
ber,  1936;  transferred  to  Associate  Membership,  January,  1938; 
transferr^  to  Active  Membership,  25  March  1948.  Died  March, 
1952. 

Charles  I.  Singer,  elected  to  Active  Membership,  12  June,  1941. 
Died  10  December,  1951. 

Arthur  H.  Spark,  elected  to  Active  Membership,  24  April,  1947. 
Died,  November,  1951. 

Alexander  D.  Tendler,  elected  to  Active  Membership,  27  Febru¬ 
ary,  1947.  Died  14  April,  1951. 

Francis  M.  Turner,  elected  to  Active  Membership,  4  March,  1940. 
Died  3  April,  1952. 

Robert  K.  Waller,  elected  to  Active  Membership,  14  June,  1946. 
Died  14  July,  1952.  Fellow. 

Louis  Tompkins  Wright,  elected  to  Active  Membership,  15  August, 
1947.  Died  9  October,  1952. 


Report  of  the  Corresponding  Secretary.  There  are,  at 
present,  upon  the  rolls  of  the  .Academy,  61  Honorary 
Life  Members.  The  Corresponding  Secretary  takes 
this  opportunity  of  presenting  Members  of  the  .Academy 
with  an  up-to-date  list  of  the  Honorar\’  Life  Member¬ 
ship  Class: 


William  T.  Astbury 
Oswald  T.  Avery 
Charles  H.  Best 
Niels  Bjerrum 
Niels  Bohr 
Henri  Breuil 
MacFarlane  Burnet 
M.  Albert  Caquot 


Leeds,  England 
Nashville,  Tennessee 
Toronto,  Canada 
Copenhagen  Valby,  Denmark 
Copenhagen,  Denmark 
Paris,  France 
Victoria,  Australia 
Paris,  France 


Maurice  Caullery 
James  B.  Collip 
Arthur  H.  Compton 
Edwin  G.  Conklin 
Eduardo  Cnu-Coke 
Henry  Dale 
Thomas  Dallinf; 

Clinton  J.  Davisson 
Peter  J.  W.  Debye 
Pierre  T.  De  Chardin 
Albert  Defant 
Alexander  Fleming 
Howaid  W.  Florey 
Ross  G.  Harrison 
David  K.  Henderson 
Ludwik  Hirszfeld 
Bemado  A.  Houssay 
Julian  S.  Huxley 
Harold  Jeffreys 
Peter  Kapitxa 
Arthur  Keith 
Albert  Jan  Kluyver 
Alfred  L.  Kroeber 
Hu(^>  H.  Kruyt 
Irving  Langmuir 
K.  S.  Lashl^ 

Constantin  Levaditi 
Henrique  Da  Rocha  Lima 
K.  U.  Linderstrom-Lang 
Robert  H.  Lowie 
Paul  Niggli 
Vladimir  A.  Obruchev 
Marcus  I.  E.  Oliphant 
Charles  Palache 
Georn  H.  Parker 
Jean  Piaget 
Henri  Pieron 
Gaston  L.  Ramon 
Carl-Gustaf  A.  Rossby 
John  Runnstrom 
Henry  Norris  Russell 
Florence  R.  Sabin 
Wilhelm  Schmidt 
Erik  A.  Stensio 
Th.  Svedberg 
Harold  U.  Sverdrup 
N.  H.  Swellengrebel  _ 
Albert  Sxent-Gyorgyi 
Ame  Tiselius 
Johannes  H.  F.  Umbgrove 
Felix  A.  Vening-Meinesz 
David  M.  S.  Watson 
R.  Stefan  Jan  Weigl 


Paris,  France 
London,  Canada 
St.  Louis,  Missouri 
Princeton,  New  Jersey 
Santiago,  Chile 
London,  England 
London,  England 
Charlottesville,  Virginia 
Ithaca,New  York 
Paris,  France 
Innsbruck,  Austria 
London,  England 
Oxford,  England 
New  Haven,  Connecticut 
Edinburgh,  Scotland 
Wroclaw,  Poland 
Buenos  Aires,  Argentina 
New  York,  New  York 
Cambridge,  England 
Moscow,  U.S.S.R. 

Kent,  England 
Delft,  Netherlands 
New  York,  New  York 
The  Hague,  Netherlands 
Schenectady,  New  York 
Orange  Park,  Florida 
Paris,  France 
S8o  Paulo,  Brazil 
Copenhagen,  Denmark 
Berkeley,  California 
Zurich,  Switzerland 
Moscow,  U.S.S.R. 
Canberra,  Australia 
Cambridge,  Massachusetts 
Cambridge,  Massachusetts 
Geneva,  Switzerland 
Paris,  France 
Cardies,  Frances 
Chicago,  Illinoisi 
Stockholm,  Sweden 
Princeton,  New  Jersey 
Denver,  Colorado 
Dornach,  Switzerland 
Stockholm,  Sweden 
Uppsala,  Sweden 
Oslo,  Norway 
Amsterdam,  Netherlands 
Princeton,  New  Jersey 
Uppsala,  Sweden 
Delft,  Netherlands 
Amersfoort,  Netherlands 
London,  England 
Cracow,  Poland 


Record  is  made  with  regret  of  the  loss  by  death  of 
the  following  Honorary  Life  Members: 


V.  Bjerknes,  Oslo,  Norway,  elected  17  December  1947.  Died  1951. 
Hans  Cloos,  Bonn,  Germany,  elected  15  December  1948.  Died  26 
September,  1951. 

Jack  C.  Drummond,  Nottingham,  England,  elected  19  December, 
1945.  Died  August  1952. 

Charles  Perez,  Paris,  France,  elected  21  December,  1936.  Died  22 
September,  1952. 

Nevil  V.  Sidgwick,  Oxford,  England,  elected  6  December  1950. 
Died  16  March,  1952. 


Report  of  the  Editor.  During  the  fiscal  year  ending 
Octoter  31,  1952,  The  New  York  .Academy  of  Sciences 
has  published  1 1  monographs,  nine  of  these  being  in¬ 
cluded  in  the  ANNALS  and  two  in  THE  SCIENTIFIC 
SURVEY  OF  PORTO  RICO  .AND  THE  VIRGIN 
ISLANDS,  comprising  a  total  of  2,082  pages.  In¬ 
cluded  in  these  are  175  papers  by  234  authors.  The 
pagination  of  the  TRANS.ACTIONS  (342  pages) 
brings  the  total  pagination  issued  to  2,424  pages. 

The  list  of  publications  is  as  follows: 


ANN.\LS 

Volume  54,  Article  4,  “The  Influence  of  Hormones  on  Enzymes’* 
06  papers),  by  R.  I.  Dorfman  et  al.  Pages  531-728.  Pub- 
lishM  December  28,  1951. 


Volume  54,  Article  5,  “World  Population  Problems  and  Birth  Con< 
trol”  (16  papwrs),  by  C.  G.  Hartman  et  al.  Pages  72^*868. 
Published  May  2,  1952. 

Volume  54,  Article  6,  “Viruses  as  Causative  Agents  in  Cancer” 
(33  papers),  by  C.  P.  Rhoads  et  al.  Pages  869-1,232.  Pub- 
lishra  July  10,  1952. 

Volume  55|  Article  1,  “Ionic  Transfer  in  Nerve  in  Relation  to  Bio- 
Electric  Phenomena”  (1  paper),  by  A.  M.  Shanes.  Pages  1- 
36.  ^blished  June  3,  1952. 

Volume  55,  Article  2,  “The  Chick  Embryo  in  Biological  Research” 
(30  papers),  by  M.  E.  Rawles,  D.  A.  Kanofsky,  et  al.  Pages 
37-344.  Published  August  8,  1952. 

Volume  55,  Article  3,  “Shock  Syndrome”  (26  papers),  by  John 
Scudder  et  al.  Pages  345-542.  Publish^  September  3,  1952. 

Volume  55,  Article  4,  “Biology  of  the  Testes”  (17  papers),  by  J. 
MacLeod,  W.  O.  Nelson,  et  al.  Pages  543-742.  Publiw^ 
November  20.  1952. 

Volume  55,  Article  5,  “Microwave  Soectroscopy”  (16  papers),  by 
B.  P.  Dailey  et  a/.  Pages  743-966.  Published  November  21, 
1952. 

Volume  56,  Article  1,  “Oral  Fat  Emulsions”  (18  papers),  by  F.  J. 
Stare  et  al.  Pages  1-140.  Published  October  10,  1952. 

• 
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THE  SCIENTIFIC  SURVEY  OF  PORTO  RICO 

Volume  XVIII,  Part  3,  “Porto  Rican  Prehistory:  Introduction; 
Excavations  in  the  West  and  North”  (I  paper),  by  Irving 
Rouse.  Pages  305-460.  Published  April  4,  1952. 

Volume XVIII,  Part  4,“Porto  Rican  Prehistory:  Excavations  in  the 
Interior,  South  and  East;  Chronological  Implications”  (1 
paper),  by  Irving  Rouse.  Pages  461-578. 

TRANSACTIONS.  Series  II,  Volume  14,  Numbers 
1-8,  consisting  of  342  pages,  was  completed,  printed, 
and  distributed  each  month  from  November  1951  to 
June  1952,  Inclusive. 


IN  PRESS:  In  addition  to  the  articles  published 
above,  the  following  monographs  are  in  press: 
.ANNALS,  Volume  55,  Article  6,  “The  Use  of  Anti¬ 
biotics  in  Tropical  Diseases”  (34  papers),  by  H.  W. 
Brown  et  al.  Pages  967-1,284.  To  be  published 
before  December  31,  1952.  Volume  56,  .Article  2, 
“Comparative  Conditioned  Neuroses  in  Human  and 
Other  .Animals”  (16  papers),  by  E.  J.  Kempf  et  al. 
To  be  published  during  February  1953.  Volume  56, 
Article  3,  “Virus  and  Rickettsial  Classification  and 
Nomenclature”  (31  papers),  by  Sir  MacFarlane  Burnet, 
H.  Koprowski,  et  al.  To  be  published  during  March 
1953. 


From  November  1,  1951,  to  October  31,  1952,  the 
Academy  distributed  243,183  separate  publications  and 
14,551  complete  volumes  of  the  various  series,  as 
follows: 

Annals 


Separate 

Numbers 

Volumes 

Gratis  Members . 

22,125 

Gratis  Authors,  reviews,  ex- 

changes,  and  Donors . 

4,596 

301 

Sales . 

7,753 

82 

.Authors’  Reprints . 

166,825 

Special  Publications  (Volumes  I, 

III,  &  IV) 

Gratis  Individuals,  reviews . 

25 

Sales . 

247 

Scientific  Survev  of  Porto  Rico 

Gratis . 

436 

49 

Sales . 

480 

48 

Transactions,  Series  II 

Members . 

6,785 

Gratis  Authors,  exchanges,  and 

reviews . 

5,291 

75 

Sales . 

297 

146 

Authors’  reprints . 

31,226 

Monthly  Program 

Members . 

6,793 

Gratis  Individuals . 

1,045 

Sales . 

3,110 

243,183 

14,551 

The  total  list  value  of  publications  distributed  to  the 
Members,  and  gratis  to  authors,  donors,  reviewers,  and 
exchange  institutions  is  $123,854.59  (Members, 
$102,217.25,  other  recipients,  $21,637.34). 


Report  of  the  .4  uditors.  I 

Peat,  Marwick,  Mitchell  &  Co. 

Certified  Public  Accountants 
Seventy  Pine  Street 
New  A"ork  5,  N.  Y. 

.Accountants’  Report 

To  the  Finance  Committee 

The  New  York  .Academy  of  Sciences  i 

New  York,  N.  Y.  j 

We  have  examined  the  balance  sheet  of  The  New  I 
York  .Academy  of  Sciences  as  of  October  31,  1952  and  [ 
the  related  statement  of  income  and  exjienses  and  i 
General  Fund  deficit  for  the  year  then  ended.  Our  j 
examination  was  made  in  accordance  with  generally 
accepted  auditing  standards,  and  included  such  tests  | 
of  the  accounting  records  and  such  other  auditing  pro-  , 
cedures  as  we  considered  necessary  in  the  circum-  I 
stances.  I 

The  bank  balances  have  been  confirmed  by  certificate  t 
obtained  directly  from  the  depositary. 

VVe  did  not  confirm  the  members’  dues  or  the  pledges 
receivable  by  communication  with  the  respective  mera-  , 
bers  or  pledgors.  We  communicated  with  all  debtors  j 
on  accounts  receivable  for  publications  by  mailing  the  I 
.Academy’s  statements  for  the  month  of  October  ; 
accompanied  by  a  request  that  we  be  notified  of  any  j 
exceptions  and  the  exceptions  reported  were  explained  | 
to  our  satisfaction.  Provision  has  not  been  made  for  i 
possible  loss  in  collection  of  dues,  pledges  and  accounts 
receivable. 

The  books  and  publications  on  hand  at  October  31,  i 
1952  have  not  been  reflected  in  the  accompanying 
balance  sheet  as  it  is  the  policy  of  the  .Academy  to 
charge  to  expense  the  publication  costs  as  incurred. 

The  fund  investments  were  inspected  and  the  income 
therefrom  was  confirmed  by  reference  to  independent  , 
sources.  | 

V\’e  inspected  the  deed  to  the  real  estate  at  2  East  ' 
63rd  Street,  New  A'ork,  contributed  to  the  .Academy  in  " 
1949.  It  is  carried  in  the  balance  sheet  at  the  valua¬ 
tion  as  assessed  by  the  City  of  New  York  for  real  if 
estate  tax  purposes  as  of  the  date  of  the  contribution. 
The  furniture,  fixtures  and  equipment  include  furnish¬ 
ings  contributed,  to  which  a  value  of  $10,000.00  was 
assigned.  Consistent  with  the  practice  usually  fol¬ 
lowed  by  similar  organizations,  the  Academy  does  not 
provide  for  depreciation  of  the  furniture,  fixtures  and 
equipment  or  of  the  building. 

All  liabilities  of  which  we  obtained  knowledge  in  the  ; 
course  of  our  examination  have  received  appropriate 
recognition.  I 

In  our  opinion,  the  accompanying  balance  sheet  and  ! 

statement  of  income  and  expenses  and  (ieneral  Fund  ■ 
deficit  present  fairly  the  financial  position  of  The  New  ■ 
York  Academy  of  Sciences  at  October  31,  1952  and  the  ' 
result  of  its  operations  for  the  year  then  ended,  on  a 
basis  consistent  with  that  of  the  preceding  year. 

/ 5 /Peat,  Marwick,  Mitchell  &C<i. 
New  York,  N.  Y.  i 

November  24,  1952.  ' 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 
Balance  Sheet — Continued 
As  of  October  31,  1952 
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THE  NEW  YORK  ACADEMY  OF  SCIENCES 
Statement  of  Income  and  Expenses  and  General  Fund  Deficit 
For  the  Year  ended  October  31,  1952 


Income: 

Membership  dues  $97,593.42 

Sales  of  publications  36 , 756 . 61 

Contributions-in-aid  49,260.38 

Income  from  use  of  meeting  rooms  and  office  space  1 1 ,973 . 13 

Contributions  to  general  and  building  funds  4,732.48 

Sales  of  tickets  for  conferences  and  annual  dinner  5,597.55 

Income  from  securities  of  endowment  and  building  funds  4,449.47 


210,363.04 

Expenses: 


Publication  costs 

$53,964.35 

Distribution  of  publications 

12,417.76 

Postage 

8,787.36 

Conferences  and  sectional  meeting  expenses 

28,301.05 

Building  expanses— use  of  meeting  rooms  and  office  space 

11,183.70 

Building  op>erating  salaries  and  expenses 

15,215.26 

Executive  salaries  and  expenses 

11,006.26 

Editorial  staff — salaries  and  expenses 

8,784.10 

Membership  expansion — salaries  and  expenses 

8,434.47 

Public  relations— salaries  and  expenses 

5,491.61 

Annual  dinner  and  meeting  exptenses 

1,711.88 

Telephone 

1,587.46 

.\ccounting  and  legal  fees 

801.00 

Insurance 

749.04 

Interest  on  mortgage 

8,339.40 

.Accounting  salaries  and  expenses 

4,290.16 

General  office  salaries  and  expenses 

5,308.25 

186,373.11 

Excess  of  income  over  expenses 

23,989.93 

General  fund  deficit  as  of  October  31,  1951 

29,457.25 

General  fund  deficit  as  of  October  31,  1952 

$5,467.32 

AWARDS  OF  PRIZES 


( 1 )  The  A.  Cressy  Morrison  Prizes  in  Natural  Science. 
After  careful  consideration  of  the  eligible  papers  offered 
in  competition,  the  Committee  on  Prizes  made  the 
following  awards: 

A  prize  of  $200  to  the  paper  entitled  “The  Role  of 
Growth  Hormone  in .  Carbohydrate  Metabolism,”  by 
R.  C.  de  Bodo  and  M.  W.  Sinkoff,  Department  of 
•  Pharmacology,  New  York  University  College  of  Medi¬ 
cine,  New  York,  N.  Y. 

A  prize  of  $200  to  the  paper  entitled  “Lean  Body 
Weight  in  Relation  to  Basal  Metabolism,”  by  Albert  R. 
Behnke,  Captain  (MC),  United  States  Navy,  Staff, 


Commander  Submarine  Force,  Atlantic  Fleet,  New 
London,  Connecticut. 

(2)  The  A.  Cressy  Morrison  Astrophysical  Prize. 
No  papers  were  received  in  competition,  so  no  awards 
could  be  made. 

(3)  The  George  Frederick  Kunz  Prize  in  Geology  and 
Mineralogy.  No  entries  were  received  in  competition, 
so  no  awards  could  be  made. 

(4)  The  Boris  Pregel  Prize  in  the  Field  of  Natural 
Radioactive  Substances.  No  entries  received.  No 
award  was  made. 


ELECTION  OF  FELLOWS  AND  HONORARY  LIFE  MEMBERS 


The  following  Members  were  elected  to  Fellowship: 

Andrews,  George  C.,  M.D. 

Atwood,  Sanfora  S.,  Ph.D. 

Bauer,  Walter,  M.D. 

Beyer,  Karl  H.,  Ph.D. 


Briody,  Bernard  A.,  Ph.D. 
Champetier,  Georges,  D.Sc. 
Darkenwald,  Gordon  G.,  Ph.D. 
De  Lamater,  Edward  D.,  Ph.D. 
Dempsey,  Edward  W.,  Ph.D. 
de  Seversky,  Alexander  P.,  D.Sc. 
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Dingwall,  Andrew,  Ph.D. 
Doiiman,  Ralph  I.,  Ph.D. 
Emmons,  Gardner,  M.A. 

Frost,  Douglas,  V.,  Ph.D. 

Gamow,  Grorge,  Ph.D. 

Gilinsky,  Alberta  Steinman,  Ph.D. 
Ginsburg,  Jekuthiel,  D.Sc. 
Grunberg,  Emanuel,  Ph.D. 
Hartline,  Haldan  KeSer,  M.D. 
Hausmann,  Erich,  D.Sc. 

Huber,  Wolfgang,  Ph.D. 

Jardetzky,  Wenceslas,  Ph.D. 
LefkowitZjAmold,  C.E.,  P.E. 
McCown,  TTieodore  D.,  Ph.D. 
Meade,  George  P.,  B.S.,  Ch.E. 
Metz,  Charles  B.,  Ph.D. 
Meyerding,  Henry  W..  M.D. 

Miller,  Lloyd  C.,  Ph.D. 

Press,  Frank,  Ph.D. 

Ragan,  Charles,  M.D. 

Rawson,  Rulon  W.,  M.D. 

Reisner,  Edward  H.,  Jr.^M.D. 
Robinson,  Harry  J.,  Ph.D. 

Rubey,  William  W.,  B.A. 
Salvadori,  Mario  Giorgio,  D.O.E. 
Schmitt,  Francis  0.,  Pli.D. 
Scudder,  John,  M.D. 


Silber,  Robert  H.,  Ph.D.  I 

Smith,  Bernard,  C.E. 

Taylor,  M.  Hall,  Jr.,  Ph.D. 

Thomas,  William  L.,  Jr.,  M.A. 

Thorell,  Bo,  M.D. 

Venning,  Eleanor  H.,  Ph.D. 

Walthier,  Thomas  N.,  Ph.D. 

Wheeler,  GiraM  E.,  Ph.D. 

Williams,  James  Horace,  Ph.D. 

Wislocki,  George  B.,  M.D. 

Wright,  Lemuel  D.,  Ph.D. 

Zworykin,  Vladimir  K,,  Ph.D. 

Honorary  Life  Membership  was  conferred  upon  the 
following  eminent  scientists:  j 

Sven  Olof  Asplund,  Vice-President  of  the  Chalmers  Institute  of  ] 
Technolo^,  Gothenburg,  Sweden. 

Liberty  Hyde  Bailey,  Director-Emeritus  of  the  College  of  Agricul¬ 
ture,  Cornell  Universi^,  Ithaca,  New  York. 

Ernst  David  Bergman,  Director  of  the  Scientific  Department  of 
the  Israeli  Ministry  of  Defense. 

Alfonso  Caso,  Director  Instituto  Nacional  Indigenista,  Mexico, 
D.F. 

Max  von  Laue,  Director  of  the  Kaiser  Wilhelm  Institute,  Berlin, 
Germany. 


ELECTION  OF  OFFICERS 


Report  of  the  Tellers.  The  Tellers  appointed  by  the 
President  to  count  the  ballots  for  the  Elected  Officers 
and  other  Members  of  the  Council  to  serve  for  the 
year  1953  are  pleased  to  report  that,  by  the  1,176 
ballots  returned  from  the  Membership,  the  official 
slate,  as  nominated  by  the  Council,  was  overwhelmingly 
elected. 

The  list  thus  chosen  by  the  Membership  of  the 
Academy  for  the  year  1953  is  as  follows: 

President 

David  B.  Steinman 

President-Elect 

Paul  Fejos 

Vice  Presidents 

Elmore  H.  Northey  Maurice  L.  Tainter 

Corresponding  Secretary 

Junius  Bird 

Recording  Secretary 

John  Tee-Van 


Treasurer 

Donald  M.  Benjamin 

Editor 

Roy  Waldo  Miner 


I  i 


Councilors  (1953-1955)  o 

Edward  J.  Kempf  Boris  Pregel  j  ** 

Robert  F.  Parker  John  Turkevich 

P 


Finance  Committee 

Robert  F.  Ihght,  Chairman  Gordon  Y.  Billard 
Harden  F.  Taylor 


Chairmen  of  Sections 

Thomas  N.  Walthier  M.  J.  Kopac 

Newman  L.  Hoopingarner  William  L.  Thomas,  Jr. 
Frank  Brescia  Peter  E.  Kraght 

Sebastian  B.  Littauer 

Chairman  of  Division 
Samuel  M.  Peck 
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PROGRAM  OF  THE  EVENING 


After  the  Business  Meeting,  the  following  program 
w^as  given : 

Units  and  Names,  George  B.  Pegram,  Retiring 
President,  The  New  York  Academy  of  Sciences. 


Recent  Explorations  in  the  Atlantic  Ocean  Basin.* 
Maurice  Ewing,  Department  of  Geology,  Lament 
Geological  Observatory,  Palisades,  New  York. 

*  Publication  of  an  abstract  of  this  paper  is  planned  for  a 
later  issue. 
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THE  NEW  YORK  ACADEMY  OF  SCIENCES 


UNITS  AND  NAMES 

By  GEORGE  B.  PEGRAM 

Retiring  President,  The  New  York  Academy  of  Sciences 

Few,  if  any,  Americans  would  grant  that  the  British 
monetary  unit  and  its  sub-multiples,  the  pound  sterling, 
shilling,  and  penny,  are  to  be  preferred  to  our  dollar, 
dime,  and  cent.  By  the  same  reasoning,  it  can  hardly 
be  seriously  maintained  that  per  se  our  p>ound  avoirdu¬ 
pois,  apothecary,  or  troy,  and  our  dram,  scruple,  grain, 
yard,  foot,  inch,  and  what-not  are  what  we  would 
choose  rather  than  a  logical  decimal  system  of  units  of 
weights  and  measures  such  as  we  use  in  the  metric 
system.  Of  course,  there  are  always  some  who  get 
emotionally  stirred  up  in  opposition  at  any  suggestion 
of  change  from  accustomed  usage,  as  did  the  elderly 
lady  who  was  heard  saying  to  another,  “It  just  isn’t 
right  for  people  to  travel  in  these  aeroplanes.  Let 
them  keep  to  the  trains  as  God  intended  them  to!” 
Such  persons  are  open  to  argument  to  about  the  same 
extent  as  the  Britisher  who  bristles  at  the  thought  of 
any  advantage  in  a  decimal  monetary  system.  If  a 
divinely  perfect  system  of  weights  and  measures  were 
handed  down  from  on  high  to  such  persons,  they  would 
distrust  it. 

Now  the  metric  system  is  not  a  divinely  perfect 
system,  but  we  have  it  with  us,  appear  to  be  using  it 
gradually  more  and  more,  and  might  as  well  settle 
down  with  it  along  with  the  divers  other  units  we  use. 
Of  course,  there  are  perfectly  good  arguments  against 
a  rapid  substitution  of  metric  units  for  the  units  we 
mainly  use  at  present,  arguments  based  on  the  expense 
of  changing  scales,  gauges,  and  weights,  and  the  clerical 
labor  and  printing  necessary  to  convert  and  publish 
records  and  specifications.  Perhaps,  the  papier  work 
part  of  such  a  change  will  now  seem  less  formidable 
after  our  business  and  professional  people  have  become 
more  trained  and  tractable  through  submitting  to  the 
unlimited  paper-work  requirements  of  government  bu¬ 
reaus,  offices,  and  authorities.  The  expjense-of-change 
question  can  be  argued  factually  and  without  exciting 
emotion,  but  will  not  be  the  pioint  under  discussion 
here. 

What  is  to  be  said  here  against  the  metric  system  has 
nothing  to  do  with  the  size  of  the  units  or  their  inter¬ 
relationship.  It  has  to  do  with  verbiage.  The  de¬ 
signers  of  the  metric  system  applied  their  knowledge 
of  Greek  and  Latin  very  cleverly  to  making  a  lot  of 
long  new  words  that  explain  themselves  immediately  to 
persons  who  have  even  a  slight  knowledge  of  etymology, 
but  they  sadly  neglected  to  consider  the  practicable 
usability  of  these  words  and  the  repugnance  often  felt 
by  busy  men  who  do  not  reflect  on  the  reason  toward 
quadrisyllabic  terminology  (pardon  me — “big  words”). 
How  long  would  we  stand  for  calling  a  dime  a  “deci- 
dollar”  or  a  cent  a  “centidollar”?  A  “decidollar” 
would  very  quickly  become  a  “dess”  and  “cent”  was 
fore-ordained.  Again,  suppwse  a  foot  were  a  tenth  of  a 
yard,  an  inch  a  tenth  of  a  foot,  and  a  mile  just 
a  thousand  yards,  thus  realizing  the  advantage  of  a 
decimal  system.  How  would  we  like  to  call  these  units 
a  “yarder,”  a  “deciyarder,”  a  “centiyarder,”  a  “kilo- 
yarder”?  Who  would  care  to  say,  “The  car  flashed  by 
at  two  kiloyarders  a  minute”?  The  clumsiness  and  the 
wanton  wastefulness  of  the  terminology  would  be  a 
real  and  strong  deterrent  to  the  congenial  use  of  the 
system,  even  with  those  who  liked  the  decimal  ratios. 
Imagine  two-syllable  “yarder”  in  place  of  our  brief 


but  stately  “yard,”  ‘  deciyarder”  in  place  of  our  strong 
and  forthright  “foot.”  “centiyarder”  rather  than  our 
clean-cut  “inch”!  Is  there  not  in  the  genius  of  our 
language  some  good  reason  why  nearly  all  of  our  more 
fundamental  units  have  names  of  one  syllable?  The 
present  dressed-up  names  of  most  of  the  metric  system 
units  are  about  as  practicable  for  general  daily  use  as 
tail  coats  or  bride’s  gowns  are  for  work-a-day  app>arel. 
They  could  be  reserved  for  solemn  and  ceremonial 
occasions.  In  general,  the  more  we  use  anything,  the 
shorter  we  like  its  name  to  be. 

The  English-sp)eaking  j)eople  know  how  to  treat 
such  words.  We  “phone”  rather  than  telephone, 
“wire”  instead  of  telegraphing,  take  a  “bus.’  Our 
boys  ride  their  “bikes”  to  school.  Our  industries  and 
our  universities  make  contracts  with  “ONR,”  “AEC,” 
etc.  SEC  controls  our  stock  exchanges  and  the  UN 
concerns  all  nations.  When  we  begin  to  give  the  same 
treatment  to  the  names  of  the  metric  system  units,  we 
shall  begin  really  to  take  them  into  the  family  and  to 
cease  regarding  them  as  foreigners  from  France,  or 
Rome,  or  Greece. 

But  if  we  loose  the  irreverent  makes  of  English  (or 
American,  if  you  like)  sp>eech  to  real  familiarity  with 
the  names  of  the  metric  units,  will  not  their  propiensity 
for  shortening  names  of  things  or  nick-naming  them 
destroy  the  beautiful  internationalism  of  the  metric 
system,  a  feature  that  should  now  be  held  of  greater 
value  than  heretofore?  The  answer  is  “No’M  W'e 
know  how  to  guide  the  introduction  of  new  words  into 
the  language.  Advertisrrs  do  it  to  their  advantage — 
witness  aspirin,  Frigidaire,  Kodak,  etc.  The  nuclear 
physicists  had  the  proper  feeling  when  they  adopted 
“barn”  as  a  convenient  name  for  a  unit  of  atomic  cross 
sections. 

The  same  international  authorities  and  organizations 
that  have  looked  after  the  development  of  international 
units  hitherto  could  effectively  authorize  shortened 
names  of  units  devised  on  a  simple  and  systematic 
plan.  Indeed,  such  a  plan  readily  suggests  itself  from 
the  fact  that,  for  written  use,  we  have  already  elim¬ 
inated  the  handicap  of  long  names.  We  simply  use 
abbreviations,  which  are  international.  To  get  suitable 
and  immediately  recognizable  short  names  for  the  units 
we  need,  it  is,  in  general,  necessarj'  only  to  pronounce 
the  abbreviation,  thus  introducing  an  appropriate 
vowel  for  vocalization.  Centimeter  =  cm.  at  once 
becomes  “cem,”  a  perfectly  good  name — in  fact,  a  gem. 
Millimeter  =  mm.  is  simply  “mim.”  Milliliter  =  ml. 
becomes  not  “mil”  because  that  has  been  pre-empted, 
but  the  equally  obvious  “eml.”  Meter  itself  we  ought 
to  shorten  to  “mete.”  Milligram  =  mg.  is  “mig.” 
Second  (of  time)  we  should  be  bold  about  and  call  it 
“sec.”  To  go  further,  coulomb  should  be  rechristened 
“coul,”  farad,  “frad,”  and  henry  should  be  refined  to 
“hen”;  since  there  is  no  danger  of  confusion  with  the 
kind  that  cackles. 

I  have  pondered  somewhat  the  question  of  what  may 
be  the  best  method  of  getting  short  words  for  metric 
system  units  resjjectably  authorized  and  widely  used. 
Our  National  Bureau  of  Standards  might  help,  directly 
and  indirectly,  through  the  international  organizations 
in  which  it  is  represented  but,  after  observing  how  an 
international  organization  with  an  unbearably  long 
name  got  itself  well  and  favorably  known  by  refining 
its  name  to  “UNESCO,”  I  think  that  it  may  be  well  to 
seek  the  aid  of  “UNESCO”  in  efforts  to  give  the  metric 
system  units  a  fair  chance  with  our  one-syllable  foot, 
inch,  yard,  mile,  pound,  ounce,  and  grain. 
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ABSTRACTS  OF  PRIZE-WINNING  PAPERS 


THE  ROLE  OF  GROWTH  HORMONE  IN 
CARBOHYDRATE  METABOLISM 

By  R.  C.  DE  BODO  AND  M.  W.  SINKOFF* 
Awarded  an  A.  Cressy  Morrison  Prize,  1952 

The  adrcnalectomized  dog,  while  more  sensitive 
to  insulin  than  the  normal  dog,  is  far  less  sensitive 
than  the  adrenalectomized-h>’pophysectomized 
dog.  It  is  evident,  therefore,  that  there  is  an 
anterior  pituitary  factor,  other  than  ACTH,  that 
exerts  a  significant  effect  in  the  regulation  of 
carbohydrate  metabolism.  The  gonadotrophins 
are  not  implicated,  since  the  responses  to  insulin 
and  intravenous  glucose  of  adrenalectomized  and 
of  adrenalectomized-gonadectomized  dogs  showed 
no  appreciable  differences.  Likewise,  as  was 
shown,  the  thyrotrophic  factorc  an  be  eliminated. 
The  importance  of  prolactin  is  not  yet  clarified. 
Thus,  the  anterior  pituitary  growth  hormone  re¬ 
mains  to  be  considered. 

Indeed,  a  great  amount  of  evidence  is  available 
that  growth  hormone  has  an  action  in  carbohydrate 
metabolism.  This  has  been  demonstrated  in  nor¬ 
mal,  subtotally  depancreatized,  and  hypophysec- 
tomized  animals.  Moreover,  it  has  been  shown 
by  the  in  vitro  studies  on  the  isolated  diaphragm 
of  hypophysectomized  rats.  This  action  of  growth 
hormone  cannot  be  ascribed  to  ACTH  contam¬ 
ination  of  the  preparations,  since  anti-insulin  and 
diabetogenic  actions  also  can  be  obtained  in  the 
adrenalectomized-hypophysectomized  dog.  It  is 
most  probable,  therefore,  that  growth  hormone, 
or  some  hormone  closely  linked  with  it,  is  the 
most  important  anterior  pituitary  factor  other 
than  ACTH  that  has  a  role  in  the  regulation  of 
carbohydrate  metabolism. 

In  considering  the  mechanism  of  action  of 
growth  hormone  in  carbohydrate  metabolism, 
several  factors  related  to  the  origin  and  fate  of  the 
blood  sugar  must  be  discussed.  Growth  hormone, 
by  virtue  of  its  nitrogen-retaining  ability,  lowers 
the  blood  amino  nitrogen,  thereby  diminishing 
gluconeogenesis.  There  is  no  evidence  that 
growth  hormone  enhances  glycogen  mobilization 
or  inactivates  insulin.  It  appears  from  the  glu¬ 
cose  tolerance  of  growth-hormone-treated  hypo¬ 
physectomized  dogs  that  the  hormone  interferes 

•  Department  of  Pharmacology,  New  York  University  College 
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with  the  peripheral  utilization  of  sugar.  Indeed, 
the  in  vitro  studies  of  Stadie  et  al.  and  Park  et  al. 
on  isolated  rat  diaphragms  are  in  agreement  with 
the  conclusions  derived  from  the  effects  in  the 
living  animal.  They  showed  that  purified  growth 
hormone  decreased  the  sugar  uptake  of  the  iso¬ 
lated  rat  diaphragm,  provided  that  the  hormone 
was  injected  into  the  living  animal.  The  action  of 
growth  hormone  in  both  the  hormone-treated 
hypophysectomized  dog  and  rat  develops  only 
gradually  after  injection.  Purified  growth  hor¬ 
mone  is  inactive  if  added  directly  to  the  diaphragm 
in  vitro.  This  suggests  that  growth  hormone 
possibly  liberates  another  substance  during  the 
period  after  injection,  or  else  undergoes  some 
transformation.  In  either  case,  these  other 
factors  may  be  exerting  the  actions  attributed  to  I 
growth  hormone.  I 

It  can  be  stated  further  that  growth  hormone 
could  exert  its  effects  on  carbohydrate  metabolism 
without  the  intervention  of  either  the  adreno¬ 
cortical  or  sex  steroids.  This  finding  appears  to  ' 
be  opposed  to  those  reported  by  Park  and  Krahl  j 
and  by  Stadie.  They  showed,  respectively,  that  I 
administration  of  either  adrenal  cortical  extract  or  | 
cortisone  together  with  growth  hormone  to  hypo¬ 
physectomized  rats  was  required  in  order  to  obtain  ‘ 
a  growth-hormone  effect  on  the  glucose  uptake  by  1 
the  diaphragms  isolated  from  these  rats.  More¬ 
over,  the  findings  of  these  investigators  are  not 
only  in  conflict  with  our  observations  but  with  the 
earlier  reports  of  Krahl  and  Cori,  who  found  the 
glucose  utilization  by  diaphragms  of  adrenalec¬ 
tomized  rats  to  be  within  the  normal  range.  Fur-  ' 
thermore,  Stadie  also  reported  previously  that 
adrenalectomy  itself  had  no  appreciable  effect 
upon  the  response  of  the  diaphragm  to  insulin.  ^ 
If  growth  hormone  needs  the  steroids  for  its  j 
actions,  however,  it  follows  that  the  diaphragm 
from  adrenalectomized  and  adrenalectomized-  i 
hypophysectomized  rats  should  not  differ  in  their 
glucose  uptakes  or  responses  to  insulin.  Indeed, 
there  should  be  no  difference  in  vivo  between  the 
insulin  sensitivity  of  the  adrenalectomized  dog 
and  that  of  the  adrenalectomized-hypophysec- 
tomized  dog.  This  obviously  is  not  the  case, 
since  there  are  demonstrable  differences  between 
these  two  types  of  animals,  both  in  vitro  and  in  , 
vivo.  ! 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


73 


leed, 

H  al. 
with 
the 
)wth 
iso- 
lone 
m  of 
ated 
only 
hor- 
agm 
lone 
the 

ome  I 
ther  I 
d  to  ! 

! 

lone 
ilism 
eno- 
s  to 
rahl 
that 
:tor  I 
ypo- 
itain 
e  by  ' 
[ore- 
not 
i  the 
the 
ilec- 
Fur- 
that 
fleet 
ulin.  , 

'  its 
agm  ; 
zed-  I 
Jieir 
,eed, 
the 
dog 
^sec- 
:ase, 
veen  | 
d  in  ; 


When  growth  hormone  was  administered  in 
effective  dosages  to  hypophysectomized  dogs,  an 
anti-insulin  or,  more  broadly  speaking,  a  blood 
sugar-raising  action  was  observed,  but  toxic 
manifestations  were  produced.  In  physiological 
life,  growth  hormone  obviously  does  not  produce 
any  toxic  effects.  The  hypophysectomized  dog  not 
only  lacks  growth  hormone,  however,  but  has 
many  other  hormonal  deficiencies.  Thus  the 
hypophysectomized  dog  does  not  represent  the 
normal  dog  lacking  only  growth  hormone.  Con¬ 
versely,  the  administration  of  growth  hormone 
alone  to  hypophysectomized  dogs  does  not  fully 
restore  their  hormonal  status  to  normal.  The 
experiments  in  which  combined  adrenocortical 
steroid-growth  hormone  regimens  were  used 
provide  a  clue  as  to  the  relationship  between 
growth  hormone  and  other  endocrine  agents.  In 
these  experiments,  prolonged  administration  of 
growth  hormone  was  made  possible  without  the 
appearance  of  any  toxic  manifestations  so  long  as 
the  adrenocortical  steroids  were  given  in  conjunc¬ 
tion  with  the  growth  hormone.  Furthermore,  the 
carbohydrate  metabolism  of  the  animals,  having 
been  restored  to  normal  on  steroid  regimens  alone, 
was  not  aggravated  by  the  addition  of  the  growth 
hormone  regimen;  i.e.,  no  diabetes  or  insulin  re¬ 
sistance  was  produced.  The  combined  effects  of 
the  adrenal  steroids  and  growth  hormones  resulted 
in  neither  a  summation  nor  a  potentiation  of 
their  individual  effects.  Thus  it  is  presumed 
that,  in  some  way,  a  well-adjusted  balance  pre¬ 
vails  between  growth  hormone  and  the  adrenal 
steroids  in  the  regulation  of  carbohydrate  metabo¬ 
lism.  The  explanations  thus  far  offered  on  the 
mechanism  of  action  of  these  hormones  cannot 
explain  the  findings  obtained  on  combined  hor¬ 
monal  regimens.  The  adrenocortical  steroids 
exert  an  antagonism  to  insulin  primarily  by  their 
effect  on  gluconeogenesis  and,  in  addition,  perhaps 
by  their  effect  on  peripheral  utilization  of  sugar. 
Growth  hormone,  too,  has  a  blood-sugar-raising 
action  by  virtue  of  its  ability  to  inhibit  the 
peripheral  utilization  of  sugar,  and  is  undoubtedly 
more  diabetogenic  than  the  steroids.  Since 
neither  a  summation  nor  a  potentiation  of  the 
respective  effects  of  adrenocortical  steroids  and 
growth  hormone  eventuated,  it  is  implied  that,  in 
some  way,  the  steroids  antagonized  the  growth- 
hormone  actions.  This  antagonism  may  be  due 
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to  (1)  the  inhibition  of  the  secretion  and/or  action 
of  another  substance,  the  liberation  of  which  is 
under  the  influence  of  growth  hormone;  or  (2)  the 
blocking  of  a  transformation  of  growth  hormone 
to  a  more  active  form,  the  effects  of  which  are 
attributed  to  growth  hormone  itself.  Although  it 
is  well  known  that  these  two  hormones  are  an¬ 
tagonistic  in  growth  and  nitrogen  metabolism,  as 
yet  no  such  antagonism  has  been  observed  in 
their  action  on  carbohydrate  metabolism. 

From  the  above  results,  it  is  concluded  that 
growth  hormone  is  the  most  important  anterior- 
pituitary  factor  other  than  ACTH  in  the  regula¬ 
tion  of  carbohydrate  metabolism.  Its  role  in  this 
respect  is  to  inhibit  the  peripheral  utilization  of 
sugar,  thereby  antagonizing  the  action  of  insulin 
and  helping  to  maintain  the  blood  sugar  in  fasting. 
Furthermore,  its  actions  in  carbohydrate  metabo¬ 
lism  appear  to  be  in  balance  with  the  actions  of 
other  endocrine  agents,  among  them  the  adrenal 
steroids  and  insulin. 

In  addition  to  the  anti-insulin  action  of  growth 
hormone,  it  has  been  demonstrated  that,  under 
certain  circumstances,  growth  hormone  can  pro¬ 
duce  a  hypoglycemia.  An  intravenous  injection 
of  growth  hormone  to  the  17-18-hours-fasted 
hypophysectomized  dog,  for  the  first  time,  pro¬ 
duces  a  marked  hypoglycemia.  If  successive, 
daily,  intravenous  injections  (all  given  in  the 
post-absorptive  state)  are  administered,  the 
hypoglycemic  action  of  growth  hormone  progres¬ 
sively  diminishes,  so  that,  by  the  third  injection, 
there  is  no  evidence  for  any  hypoglycemia  at  all. 
This  may  be  attributed,  in  part,  to  the  develop¬ 
ment  of  the  anti-insulin  action  of  growth  hormone. 
This  hypoglycemic  action  has  not  been  demon¬ 
strated  in  normal  dogs,  although  the  dose  was 
varied  from  0.3  to  50  mg./kg.  intravenously,  but 
it  has  been  reported  in  both  normal  and  adrenalec- 
tomized  rats.  Furthermore,  it  does  not  appear  to 
be  related  to  the  pancreas,  since  it  can  be  demon¬ 
strated  in  depancreatized  dogs,  too.  It  does  not 
seem  to  be  related  to  the  protein-synthesizing 
action  of  growth  hormone  but,  rather,  to  a  tran¬ 
sient  effect  in  increasing  the  peripheral  utilization 
of  sugar  by  diaphragms  from  hypophysectomized 
rats.  In  view  of  the  divergency  of  some  of  these 
findings,  the  significance  of  the  growth  hormone- 
induced  hypoglycemia  is  still  obscure. 
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LEAN  BODY  WEIGHT  IN  RELATION  TO 
BASAL  (STANDARD)  METABOLISM 

By  ALBERT  R.  BEHNKE* 

Awarded  an  A.  Cressy  Morrison  Prize,  1952 

An  analysis  was  made  of  data  primarily  on  two 
groups  of  navy  men — total  number,  129;  mean 
values  for  age,  29;  height,  176.3  cm.  (69.4  in.); 
gross  body  weight,  75.5  kg.  (166.1  lb.);  and  lean 
body  weight,  63  kg.  (138.9  lb.),  standard  devia¬ 
tion,  ±7  kg.  (15.2  lb.).  From  these  data,  a 
reference  value  was  obtained  of  lean  body  weight/ 
height  of  2.00  Ib./in.,  height  70  in. 

If  the  navy  men  constitute  a  random  sample  of 
the  male  adult  American  population,  then  this 
reference  value  permits  an  estimate  to  be  made  of 
the  mean  percentage  of  excess  fat  inherent  in  the 
gross  weights  of  actuarial  (standard)  height-weight 
tables.  Representative  values  for  the  percentage 
of  fat  for  men,  age  24-25  years,  are  10,  and  for 
age  55,  19. 

The  excess-fat  content  of  women  of  the  same 
age  is  estimated  as  about  15  per  cent  of  their 
body  weight,  based  in  part  on  skin-fold  measure¬ 
ments  by  Edwards,  and  on  their  smaller  ratio  of 
lean  weight  per  unit  of  surface  area  defined  by  the 
empirical  allowance  of  4  calories  per  square  meter 
of  body  surface  less  for  women  than  for  men. 

The  basal  metabolism  of  men  and  women  of  the 
same  age  is  of  the  same  order  or  magnitude  per 
unit  of  lean  body  weight  for  comparable  weights 
and  statures.  A  representative  “clinical”  value 
for  the  oxygen  consumption  per  kilogram  of  lean 
weight  for  men  and  women,  age  25,  is  4.05  cc. 
Oj/min.  (1.175  cal. /hr.),  with  higher  values  up  to 
about  10  per  cent  for  low  weights,  and  corre¬ 
spondingly  lower  values  for  high  weights  governed 
by  the  slope  of  the  lean  weight-metabolism  regres¬ 
sion  line.  “Laboratory”  values  may  be  as  much 
as  6  per  cent  lower  than  the  “clinical”  values. 

In  regard  to  the  decrease  of  metabolism  with 
age,  the  mean  increase  in  body  fat,  from  10  per 
cent  at  age  25  to  about  20  per  cent  at  age  55, 
accounts  for  about  40  per  cent  (2  cal./sq.m.)  of 
the  decrease  in  metabolic  rate  per  unit  of  surface 
area  associated  with  age.  On  the  basis  of  rather 
fragmentary  data,  the  metabolism  appears  to  de¬ 
crease  at  a  rate  of  about  0.18  per  cent  per  year 
beginning  at  age  25,  and  this  rate  of  decrease  is 

*  Staff,  Commander  Submarine  Force,  Atlantic  Fleet,  New 
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supported  by  data  of  Lewis  for  ages  between  40 
and  80  years. 

Age,  therefore,  is  treated  as  a  separate  factor  in 
the  metabolic  formulas  and  graphs  that  are  based 
in  this  report  on  a  fixed  age  of  25,  and  all  adult 
metabolic  rates  are  corrected  to  this  age. 

Basal  metabolism  predicted  from  the  product  of 
surface  area  (5. A.)  (DuBois)  and  the  appropriate 
factors  can  be  related  to  lean  body  weight  {LEW) 
in  a  linear,  arithmetical  manner.  In  the  two 
groups  of  navy  men,  the  correlation  coefficient  of 
metabolism  on  lean  weight  was  0.799,  and  the 
formula,  cal./hr.  =  0.708  LBWi^  -h  31.29. 

Surface  area  (DuBois)  based  on  lean  weight  and 
height  can  be  related  also  to  lean  weight  in  a  sim¬ 
ple  linear  manner,  the  correlation  coefficient  being 
0.9412,  and  the  following  regression  equations  ' 
applicable: 

For  navy  men, 

LBlFk.  -  53.9  5.A.  -  32.6  I 

S.A.  =  0.0165  LBWv,  -f-  0.7357  , 

General  population  (men  and  women)  ' 

LBW^  =  47.1  5. A.  -  20.7 

5.A.  =  0.0209LBIFk,  -t-0.46  j 

For  surface  area  computed  from  gross  weight, 
age  25, 

LBW^  (men)  -  45  5. A.  -  20.7  ( 

(10  per  cent  fat) 

LBIFkg  (men)  -  1.125  cal.  -  20.7 

(if  cal./sq.m.  Ar.  equals  40) 

cal.Ar-  (men)  =  S.A.  X  41.8 

=  0.8736  IBPFk,  +  19.23. 

For  women,  age  25, 

LBWkg  =  44  5. A.  —  20.7  (mean  gross  weight  in¬ 
cludes  15  per  cent  fat) 

LBWkt  =  1.222  cal.  -  20.7  (if  cal./sq.m./hr. 
equals  36) 

cal./hr.  =  5.A.  X  38.5  =  0.8046 LBWi„  -f-  17.71. 

The  Harris-Benedict  equations  can  be  altered  so 
that  predicted  metabolic  values  agree  within  the 
limits  of  biologic  measurement  with  those  ob¬ 
tained  from  surface  area  formulas: 

For  men,  age  25, 

5. A.  (DuBois)  X  40  «!  cal.Ar. 

-  2.77  -b  0.5  IF  -h  0.208  Hem  , 
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and  lean  weight  is  computed  as  90  per  cent  of  the 
gross  weight. 

For  women,  age  25, 

5. A.  (DuBois)  X  36  o  cal. /hr. 

-  0.5  IF  +  0.208  H  -  4.31, 

and  lean  weight  is  computed  as  85  per  cent  of  the 
gross  weight. 

Finally,  the  following  simplified  formulas  have 
been  derived,  which  predict  metabolism  as  ac¬ 
curately  as  the  various  surface  area,  IF",  and  the 
more  intricate  linear  formulations: 

For  men,  age  25, 

cal./hr.  -  0.55  IF  +  0.2  S. 

For  women,  age  25, 

cal./hr.  -  cal./hr.  -  0.90  (0.55  IF  +  0.2  H). 

For  adult  ages  other  than  25,  the  age  correction 
factor  is  applied. 

Of  particular  interest  is  the  equivalence  of  pre¬ 
dictive  data  obtained  from  the  metabolism  formula 
for  the  general  population  (male), 

cal./hr  =  0.8736  LBWu  +  1923, 
and  that  for  organisms  and  mammals  ranging  in 


weight  from  0.1-1  mg.  to  several  thousand  kilo¬ 
grams  according  to, 

log  cal./hr. 

—  —1.67  -f  0.73  log  IFg  (Hemmingsen). 

It  is  possible,  therefore,  to  estimate  the  weight 
of  the  lean  body  mass  and,  in  turn,  its  various  com¬ 
ponents,  such  as  total  .water,  extracellular  fluids, 
blood  volume,  from  basal  metabolic  rate. 

The  precise  slope  of  the  lean-body- weight- 
metabolism  regression  line  and  the  exact  mathe¬ 
matical  formulation  remain  to  be  determined  from 
experimental  data,  particularly  on  two  groups  of 
individuals  of  about  the  same  height;  the  one  of 
large  lean  mass  (football  players),  and  the  other  of 
small  lean  mass  (long-distance  runners).  An  im¬ 
mediate  problem  is  standardization  of  techniques 
to  eliminate  approximately  a  six  per  cent  difference 
between  “clinical”  and  “laboratory”  techniques. 

Not  only  is  the  importance  of  basal  metabolism 
determinations  re-emphasized,  but  the  body  as  a 
whole  and  its  gross  components  lend  themselves 
to  description  in  concise  and  exact  quantitative 
terms.  Basal  metabolism  can  be  expressed  in  units 
of  lean  body  weight  which,  in  contrast  to  surface 
area,  can  be  measured  accurately  by  present 
techniques. 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 

announces 

FOUR  PRIZE  CONTESTS  FOR  lf'53 


The  New  York  Academy  of  Sciences  announces  the 
following  prize  contests  for  the  coming  year: 

I.  THE  A.  CRESSY  MORRISON  PRIZE  IN  NAT¬ 
URAL  SCIENCE 

Two  prizes  of  $300  each,  to  be  known  as  the  A. 
Cressy  Morrison  Prizes  in  Natural  Science,  will  be 
awarded  at  the  Annual  Meeting,  December,  1953,  for 
the  two  most  acceptable  pap>ers  in  a  field  of  science 
covered  by  the  Academy  or  an  Affiliated  Society. 

II.  THE  GEORGE  FREDERICK  KUNZ  PRIZE  IN 
GEOLOGY  AND  MINERALOGY 

A  prize  of  $300,  offered  in  accordance  with  the  be¬ 
quest  of  the  late  Doctor  George  Frederick  Kunz,  to  be 
known  as  the  George  Frederick  Kunz  Prize  in  Geology 
and  Mineralogy,  will  be  awarded  at  the  Annual  Meet¬ 
ing,  December,  1953,  for  the  most  acceptable  paper  in 
the  field  of  Geology  and/or  Mineralogy. 

III.  THE  BORIS  PREGEL  PRIZE  IN  THE  FIELD 
OF  NATURAL  RADIOACTIVE  SUBSTANCES 

Through  the  generosity  of  Doctor  Boris  Pregel,  a 
prize  of  $500  is  offered  for  the  most  acceptable  paper 


embodying  the  results  of  research  in  the  field  of  natural 
radioactive  substances  received  in  competition  during 
the  year  1953,  including  in  this  field  the  precise  deter¬ 
mination  of  their  physical  and  chemical  properties  and 
constants.  The  award  of  this  prize  will  be  announced 
at  the  Annual  Meeting  to  be  held  in  December,  1953. 


IV.  THE  WENNER-GREN  FOUNDATION  PRIZE 
OF  THE  NEW  YORK  ACADEMY  OF 
SCIENCES 

The  Board  of  Directors  of  the  Wenner-Gren  Foun¬ 
dation  for  Anthropological  Research  has  established 
The  Wenner-Gren  Foundation  Prize  of  $1,000  to  be 
awarded  by  The  New  York  Academy  of  Sciences  to 
the  author,  or  authors,  of  the  best  pap)er  submitted 
from  the  Membership  of  the  Academy  on  the  general 
theme  of  the  significance  of  the  human  factor  in  the 
advance  of  science. 

It  is  the  purpose  of  this  award  to  stimulate  cross- 
disciplinary  thought,  research,  and  writing  on  the 
influence  of  human  cultural  and  social  factors  in  the 
biological  and  physical  sciences.  The  award  of  this 
rize  will  be  announced  at  the  Annual  Meeting  to  be 
eld  in  December,  1953. 
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Conditions  Govekning  These  Prizes 

(1)  Eligibility.  Authors  and  co-authors  competing 
for  prizes  I,  II,  and  IV  shall  be  members  in  good 
standing  of  The  New  York  Academy  of  Sciences  or  one 
of  its  Affiliated  Societies,  but  nonmembers  may  become 
eligible  by  joining  one  of  these  organizations  before  the 
closing  date. 

Competition  for  prize  III  is  open  to  all  scientists 
engaging  in  research  in  the  field  of  natural  radioactive 
substances. 

(2)  Date.  Papers  are  to  be  submitted  on  or  prior  to 
October  15, 1953,  to  the  Executive  Director  of  The  New 
York  Academy  of  Sciences,  2  East  Sixty-third  Street, 
New'  York  21,  New  York. 

(3)  Papers.  All  papers  submitted  must  embody 
the  results  of  original  research  not  previously  published. 
The  manuscript  shall  be  typewritten,  in  English, 
accompanied  by  all  necessary  photographs,  drawings, 
diagrams,  and  tables,  and  shall  be  ready  for  publica¬ 
tion.  Papers  must  be  accompanied  by  a  summary  of 
the  data  presented  and  conclusions  reached. 

(4)  Awards.  The  awards  shall  be  made  by  the 
Council  of  The  New  York  Academy  of  Sciences.  The 
decision  of  the  judges  shall  be  final. 

(5)  Publication.  The  Academy  shall  have  first  op¬ 
tion  on  the  publication  of  all  papers  submitted,  unless 
especially  arranged  for  beforehand  with  the  authors, 
but  such  publication  is  not  binding  on  the  Academy. 


(6)  Wherever  and  whenever  published,  the  papers 
awarded  the  prizes  shall  be  accompanied  by  one  of  the 
four  following  statements: 

In  competition  I,  “Awarded  an  A.  Cressy  Morrison 
Prize  in  Natural  Science  in  1953  by  The  New  York 
Academy  of  Sciences;” 

In  competition  II,  “Awarded  a  George  Frederick 
Kunz  Prize  in  Geology  and  Mineralogy  in  1953  by  The 
New  York  Academy  of  Sciences;” 

In  competition  III,  “Awarded  a  Boris  Pregel  Prize 
for  research  on  Natural  Radioactive  Substances  in 
1953  by  The  New  York  Academy  of  Sciences;” 

In  competition  IV,  “Awarded  a  Wenner-Gren  Foun¬ 
dation  Prize  in  1953  by  The  New  York  Academy  of 
Sciences.” 

Such  a  statement,  in  substance,  must  also  accompany 
any  formal  publicity  initiated  by  the  author  regarding 
the  prize  paper.  If  published  elsewhere  with  the  con¬ 
sent  of  The  New  York  Academy  of  Sciences  six  copies  of 
each  prize  paper  must  be  deposited  shortly  after  pub¬ 
lication  with  the  office  of  The  New’  York  Academy  of 
Sciences. 

THE  NEW  YORK  ACADEMY  OF  SCIENCES 

2  East  Sixty-third  Street 
New  York  21,  New  York 

Eunice  Thomas  Miner 
Executive  Director 


SECTION  OF  GEOLOGY  AND  MINERALOGY 


MINERAL  RESOURCES  AND  THE 
STRUCTURE  OF  THE  EARTH* 

By  KIRTLEY  F.  MATHERf 

Any  serious  study  of  the  potentially  available 
mineral  resources  leads  one  inevitably  to  a  con¬ 
sideration  of  the  major  structural  features  of  the 
lithosphere  and  the  historical  relations  of  those 
features  to  the  quasiplastic  substratum  that  evi¬ 
dently  underlies  the  earth’s  outer  crystalline  shell. 
The  distribution  of  valuable  minerals,  both  areally 
and  in  depth,  is  a  result  of  orderly  processes  opera¬ 
tive  in  the  geologic  past.  Once  those  processes  are 
understood  and  their  relations  to  earth  structures 
are  ascertained,  it  is  possible  to  estimate  with  some 
degree  of  confidence  the  order  of  magnitude  of  re¬ 
sources  not  yet  discovered,  but  available  for  future 
recovery.  The  geographic  distribution  of  the 
known  metalliferous  ores  and  mineral  fuels  is  also 
subject  to  scientific  analysis  which,  if  sufficiently 
complete  and  accurate,  may  lead  to  predictions  con¬ 
cerning  the  regional  location  of  future  discoveries. 

*  This  paper  was  presented  at  a  meeting  of  the  Section  on 
December  I,  1952. 

t  Division  of  Geological  Sciences,  Harvard  University,  Cam¬ 
bridge,  Massachusetts. 


The  major  structural  features  of  the  continents 
may  be  designated  as  (1)  shields,  (2)  basins,  (3)  ■ 

orogenic  belts,  and  (4)  shelves.  Each  has  had  a  . 

characteristic  history.  Each  has  distinctive  re-  ! 
sources.  Each  must  have  definitive  relations  to  j 
the  still  larger  and  more-fundamental  structural  ( 
features  of  the  earth’s  interior. 

In  general,  the  mineral  fuels,  petroleum  and  coal, 
are  found  in  basins  and  shelves,  whereas  the  metal¬ 
lic  ores  occur  in  shields  and  orogenic  belts.  There  ' 
are,  however,  certain  exceptions  to  the  general  rule, 
and  these  are  at  least  as  interesting  as  the  many 
occurrences  that  conform  to  the  general  pattern.  | 

Considering  the  earth  as  a  whole,  it  would  ap¬ 
pear  that  the  potentially  available  mineral  re¬ 
sources  are  quantitatively  adequate  to  meet 
human  needs  for  many  centuries  of  future  exploita¬ 
tion,  although  they  are  inherently  nonrenewable 
and  hence  to  be  considered  as  nature’s  stored 
capital  rather  than  as  man’s  annual  income.  In 
terms  of  geographic  distribution  as  related  to  the 
structure  of  the  earth,  however,  it  should  be  noted 
that  no  nation  covers  a  sufficient  variety  of  geo¬ 
logic  structures  to  make  it  even  potentially  self- 
sufficient  so  far  as  the  mineral  resources  essential 
for  modem  industrial  prosperity  are  concerned.  j 
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SECTION  OF  BIOLOGY* 


INDIVIDUAL  DIFFERENCES  IN  GUINEA 
PIGS  IN  THE  DEVELOPMENT  OF 
OF  EXPERIMENTAL  ASTHMAf 

By  BRET  RATNERJ 

In  1927  we  used  a  method  for  sensitizing  and 
shocking  animals  solely  through  the  inhalation  of 
dry  antigenic  dust  in  a  natural  manner,  yet  in  con¬ 
formity  with  other  criteria  for  true  anaphylaxis.*-  * 
Our  animals  were  exposed  to  circulating,  dry  anti¬ 
genic  dust  in  a  special  chamber  to  simulate  as 
closely  as  possible  conditions  prevailing  in  the 
environment  of  the  human  asthmatic.  When  the 
antigenic  dust  is  circulating  in  the  dust  chamber, 
the  situation  resembles,  in  an  intensified  state,  a 
!  room  filled  with  any  dry  antigenic  dust. 

I  Originally,  we  called  the  symptom  complex 
'  produced  in  the  guinea  pig  “respiratory  anaphyl¬ 
axis”  but,  after  continued  investigation,  we  ex- 
;  pressed  the  belief  that  it  bore  sufficient  analogy  to 
I  the  asthmatic  syndrome  in  the  human  being  to 
call  it  “experimental  asthma.”  Later,  Kallos  and 
PageP  also  concluded  from  their  work  that  the 
j  inhalation  of  finely  sprayed  homologous  antigen 
produces  in  allergic  guinea  pigs  attacks  that 
dinically,  roentgenologically,  pharmacologically, 
and  immunologically  simulate  human  bronchial 
^  asthma  in  all  respects. 

I  The  repeated  exposures  to  which  our  animals 
were  subjected  at  varying  intervals  further  simu¬ 
lated  the  periodic  episodes  characteristic  of  human 
bronchial  asthma.  Since  symptoms  could  be 
evoked  repeatedly  in  the  same  animals  over  a  com- 
'  paratively  long  span  of  time,  we  might  regard  this 
as  evidence  of  chronicity. 

Despite  the  fact  that  all  the  guinea  pigs  were 
I  procured  from  one  dealer  and  that  the  factors  of 
weight,  age,  type  of  exposure,  and  nature  of  antigen 
were  comparable,  we  noted  individual  differences 
amongst  our  animals  in  the  development  of  reac¬ 
tions  to  contacts  in  the  dust-laden  chamber. 

The  experiments  described  in  this  paper  were 
therefore  devised  to  determine  some  of  the  factors 
that  might  account  for  these  differences. 

‘The  Section  of  Physics  and  Chemistry  held  a  meeting  on 
December  2,  1952,  at  which  a  paper,  entitled  Physical-Chemical 
Studies  on  Desoxyribonucleic  Acid,  was  read  by  Kurt  G.  Stem. 

An  abstract  of  this  paper  will  he  published  in  a  later  issue. 

t  This  p^r,  illustrated  with  lantern  slides,  was  presented  as 
part  of  the  Symposium  on  Individual  Differences  in  the  Develop¬ 
ment  of  Hypersensitiveness  in  Man  and  Other  Animals  at  the 
meeting  of  the  Section  on  December  8,  1952. 

.  1  Departments  of  Pediatrics  and  Immunology,  Xew  York 
1  Medical  College,  New  York,  N.  Y. 

1 _ _ 


Analysis  of  Experimental  Data 

Guinea  pigs  of  uniform  age  and  weighing  from 
200  to  250  grams  were  exposed  to  circulating  horse 
dander  (prepared  in  a  special  manner  described  in 
our  original  study)  in  a  previously  described  special 
chamber  for  periods  and  at  intervals  detailed  in  the 
individual  experiments. 

About  ten  per  cent  of  the  animals  subjected  to  a 
single  exposure  of  one  quarter  to  one  half  hour  and 
given  a  single  intravenous  shock  injection  three 
weeks  later  were  shown  to  be  sensitized,  and  these 
only  to  a  mild  degree.  As  the  total  time  of  ex¬ 
posure  was  increased  to  one  to  three  hours,  about 
50  per  cent  were  sensitized.  When  the  time  was 
lengthened  to  four  and  five  hours,  the  number 
sensitized  increased  to  about  90  per  cent.  Thus, 
one  must  assume  that,  in  animals  of  equal  size, 
bred  under  similar  conditions,  and  exposed  to 
similar  experimental  conditions,  the  amount  of 
exposure  plays  a  role  in  the  sensitizing  process. 

In  our  next  experiment,  guinea  pigs  were  exposed 
for  15  minutes  a  day  for  12  days.  They  exhibited 
no  evidence  of  experimental  asthma  during  this 
time,  which  may  be  regarded  as  an  incubation 
period.  After  this  group  of  animals  was  main¬ 
tained  in  a  normal  environment  for  45  days  and 
then  given  five-minute  exposures  on  six  successive 
days,  only  three  of  ten  showed  evidence  of  moder¬ 
ate  but  increasing  sensitization.  These  animals 
were  then  again  kept  in  a  normal  environment  for 
30  days  and  brought  back  on  the  94th  day  for  a 
five-minute  exposure.  Six  presented  evidence  of 
profound  experimental  asthma,  one  had  a  mild 
reaction,  and  three  showed  no  evidence  of  sensitiza¬ 
tion.  To  determine  whether  the  signs  and  symp¬ 
toms  manifested  by  the  animals  were  anaphylactic 
in  character,  after  keeping  them  another  two  weeks 
in  a  normal  environment,  an  initial  intravenous 
injection  of  an  extract  of  the  dry  material  that  they 
had  previously  inhaled  was  given.  The  six  ani¬ 
mals  that  had  exhibited  profound  experimental 
asthma  by  inhalation  on  the  94th  day  died  in 
anaphylactic  shock.  The  one  that  manifested 
equivocal  to  negative  reactions  in  the  dust  chamber 
had  anaphylactic  signs  but  recovered.  Another 
that  had  extremely  mild  symptoms  on  inhalation 
revealed  a  similar  response  on  intravenous  injec¬ 
tion.  The  remaining  two  of  the  group  of  ten 
animals  showed  no  evidence  of  having  been 
sensitized. 


78 


TRANSACTIONS 


In  a  similar  experiment,  the  time  of  exposure 
was  doubled.  A  more  profound  and  uniform  sen¬ 
sitization  occurred  in  about  half  the  time  that  it 
took  with  the  animals  that  had  been  exposed  for 
shorter  periods.  All  of  the  animals  in  this  experi¬ 
ment  showed  unmistakable  evidence  of  anaphylac¬ 
tic  shock  following  their  first  intravenous  shock 
injection. 

In  another  experiment,  the  time  of  contact  by 
inhalation  of  antigenic  dust  was  further  increased. 
Here  too,  the  animals  showed  much  earlier  evi¬ 
dence  of  experimental  asthma,  and  anaphylactic 
shock  followed  the  initial  injection. 

It  is  interesting  to  note  that  beyond  a  certain 
optimal  point  of  exposure  there  is  no  regular  in¬ 
crease  of  sensitization.  When  exposure  was  in¬ 
creased  beyond  the  optimal  point,  sensitization  did 
not  occur  earlier,  but  rather  later  than  in  the  previ¬ 
ous  experiments. 

We  then  exposed  a  group  of  animals  one  hour 
daily  for  seven  days  and,  after  the  initial  exposures, 
re-exposed  them  for  15-30  minutes  at  two- week 
intervals.  Sensitization  in  this  group  was  regularly 
established  earlier  than  in  any  of  the  other  groups, 
and  it  was  quite  remarkable  that  all  eight  ani¬ 
mals  reacted  in  the  same  way.  All  regularly 
manifested  experimental  asthma  when  they  were 
placed  in  the  inhalation  chamber.  The  optimal 
intervals  for  allergic  shock  reactions  in  the  usual 
injectant  anaphylactic  experiments  is  two  to  three 
weeks.  In  these  inhalation  tests,  too,  it  appears 
that,  given  optimal  temporal  conditions  for  shock 
exposure,  experimental  asthma  is  induced  with 
greater  regularity. 

In  our  final  experiments,  four  animals  were 
exposed  for  a  period  of  one-half  hour  practically 
every  day  for  93  days,  with  the  exception  of  a  few 
periods  when  intervals  of  one  to  three  days,  one 
week,  and  then  two  fortnightly  intervals  elapsed 
between  exposures.  In  three  of  the  animals,  ex¬ 
perimental  asthma  was  manifested  on  the  majority 
of  inhalation  contacts.  The  outcome  was  not 
consistent,  however,  for  on  certain  few  days  no 
reactions  were  manifested,  and  on  other  rare  oc¬ 
casions  the  symptoms  were  very  mild.  One  of 
the  animals,  which  occasionally  displayed  pro¬ 
found  symptoms  of  experimental  asthma,  had 
periods  of  what  appeared  to  be  desensitization  or 
resistance.  When  tested  on  the  154th  day  with  an 
initial  intravenous  shock  injection  it  demonstrated 


no  reaction.  This  failure  to  react,  we  feel,  is  due 
to  desensitization  rather  than  being  a  failure  to 
have  become  sensitized.  Two  animals  developed 
profound  anaphylaxis  and  died  from  the  first 
shock  injection.  In  the  fourth  animal,  there  was 
an  undoubted  resistance  to  sensitization.  .Al¬ 
though  sporadic  evidences  of  slight  sensitization 
were  manifested  on  several  occasions,  they  were 
evanescent,  and  the  animal  was  finally  proved  to 
be  negative  on  intravenous  injection. 

We  next  attempted  to  show  whether  the  tj^je 
of  antigen  used  for  inhalation  experiments  in¬ 
fluenced  the  degree  and  type  of  sensitization.  To 
this  end,  we  sensitized  a  number  of  virgin  female 
guinea  pigs  by  the  inhalation  of  dry  dander  and 
subjected  other  animals  to  intranasal  instillation  | 
of  horse  serum.  After  a  suitable  incubation 
period,  the  animals  were  laparotomized  under 
anesthesia.  The  uterus  was  removed  in  each  in¬ 
stance,  suspended  in  an  oxygenated  Locke’s  solu-  | 
tion  bath,  and  tested  for  sensitization  to  the  anti¬ 
gen  to  which  it  was  originally  sensitized.  .After  , 
each  animal  recovered  from  the  anesthesia,  it  was  ! 
given  an  intravenous  injection  of  the  homologous  ' 
antigen.  | 

Of  twelve  animals  sensitized  with  dry  dander,  j 
six  reacted  positively  with  the  uterine  strip  test 
and  by  injection,  and  six  reacted  positively  only 
on  injection.  In  another  group  of  five  animals,  ^ 
which  were  sensitized  by  drop  instillation  of  horse  l 
serum,  all  reacted  positively  with  the  uterine  strip  i 
test  and  on  intravenous  injection.  1 

We  must  assume  from  these  experiments  that, 
when  a  dry  antigen,  inhaled  in  a  natural  manner,  j 
is  used  as  the  sensitizing  agent,  the  respiratory 
tract  alone  may  be  affected  in  certain  animals. 
In  other  animals  a  more  generalized  sensitization 
occurs,  and  both  the  pulmonary  structure  and  the 
uterine  tissues  give  evidence  of  having  become 
sensitized.  In  our  series,  all  the  animals  seemed  ^ 
to  be  generally  sensitized  with  the  intranasal  in¬ 
stillation  of  a  liquid  antigen.  t 

We  were  not  able  to  extend  our  experiments  era-  1 
ploying  liquid  antigen  further  as  we  would  have 
liked  to.  Within  the  limits  of  our  experiments, 
however,  we  believe  it  is  reasonable  to  conjecture 
that  the  character  of  the  inhaled  antigen  and  the 
readiness  with  which  it  gets  into  the  system  have 
an  influence  on  the  occurrence  of  sensitization,  and 
whether  it  is  localized  in  one  organ,  as  in  pollinosis, 
or  whether  a  more  profound  general  sensitization 
results. 
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Discussion 

In  our  experiments,  there  is  evidence  that  all 
animals  do  not  react  to  the  inhaled  antigen  in  the 
same  manner.  Some  appear  to  take  longer  than 
others  to  become  sensitized.  Yet,  it  is  obvious 
that,  with  increasing  exposures,  sensitization  be¬ 
comes  established  more  rapidly.  In  these  experi¬ 
ments,  which  were  controlled  for  optimal  condi¬ 
tions  for  sensitization,  93  per  cent  of  our  animals 
were  sensitized.  Hence,  one  might  state  that, 
although  there  are  differences  in  the  readiness  with 
which  individual  animals  become  sensitized,  ade¬ 
quate  exposures  to  an  allergenic  dust  may  over¬ 
come  the  intrinsic  resistance  of  most  animals. 

Certain  animals,  however,  appear  to  remain  un¬ 
affected  despite  repeated  exposures.  This  was 
true  for  three  of  our  41  animals,  the  total  number 
employed  in  the  experiments.  About  seven  per 
cent,  therefore,  of  our  animals  appeared  to  be 
resistant. 

Whether  this  resistance  is  relative  or  absolute, 
we  are  not  prepared  to  state.  Our  experiments  do 
not  enable  us  to  say  whether  or  not  one  can  ex¬ 
plain  this  resistance  on  the  basis  of  heredity.  I 
presume  some  light  might  be  shed  on  the  question 
if  we  were  able  to  undertake  an  extensive  breeding 
program,  mating  these  resistant  animals  with  a 
view  to  developing  a  resistant  strain.  Mammalian 
experiments  of  this  sort,  however,  are  complicated 
by  the  possibility  of  the  extragerminal  transfer 
of  resistance  factors  via  the  placental  barrier. 
These  would  have  to  be  given  due  consideration 
before  any  genetic  conclusions  were  drawn. 

Our  experiments  would  seem  to  indicate  that, 
under  optimal  conditions,  experimental  asthma  can 
be  induced  in  the  majority  of  animals.  The  ac¬ 
quisition  of  such  a  state  appears  to  be  influenced 
chiefly  by  quantity  and  time  relationships.  Since 
the  source  of  supply  of  our  animals,*  and  the  fac- 

•  Carworth  Farms,  New  City,  N.  Y.  These  animals  were  not 
selected  on  the  basis  of  purity  of  strain  but  were  a  random  selec¬ 
tion  raised  under  similar  environmental  conditions. 


I-  ; 

'  THE  INHERITANCE  OF  SUSCEPTIBILITY 
TO  DRUG  ALLERGY  IN  GUINEA 
*  PIGS* 

'  By  MERRILL  W.  CHASEf 

(]  From  1926  to  1931  there  appeared  significant 
publications  demonstrating  the  efficacy  of  certain 

*  This  paper,  illustrated  with  lantern  slides,  was  presented  as 
n  part  of  the  Symposium  on  Individual  Differences  in  the  Develop¬ 
ment  of  Hypersensitiveness  in  Man  and  Other  Animals  at  the 

1  meeting  of  the  Section  of  Biolocn.  on  December  8,  1952. 

tThe  Rockefeller  Institute  for  Medical  Research,  New  York 
N.Y. 


tors  of  weight,  age,  type  of  exposure,  and  nature 
of  the  antigen  are  comparable,  the  differences 
exhibited  by  the  animals,  with  respect  to  the  readi¬ 
ness  and  rapidity  with  which  sensitization  was 
established  and  the  severity  of  their  reactions,  ap¬ 
pear  to  be  due  to  the  amount  of  exposure  and 
perhaps  to  certain  inherent  attributes  of  the  in¬ 
dividual  animals. 

With  respect  to  the  amount  of  exposure,  we 
have  already  noted  that  beyond  a  certain  optimal 
amount  of  contact,  there  is  no  regular  increase  in 
sensitization,  but  rather  the  reverse. 


Conclusions 

Experimental  asthma  was  produced  in  guinea 
pigs  by  repeatedly  subjecting  them  to  the  exposure 
of  dry  horse  dander  inhaled  in  a  natural  manner. 
When  such  animals  are  returned  to  this  specific 
dust  laden  atmosphere,  they  manifest  all  the  signs 
of  asthma  comparable  to  those  found  in  the  human 
subject. 

Although  innate  differences  in  susceptibility 
and  resistance  exist  in  animals  as  they  do  in  the 
human  being,  there  is  no  evidence  to  show  that 
they  are  decisive. 

These  experiments  suggest  that  the  quantity  of 
exposure  and  certain  time  factors  play  an  im¬ 
portant  role  in  the  acquisition  of  experimental 
asthma. 
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substances  in  inducing  experimental  sensitizations 
in  man  and,  also,  in  guinea  pigs.  The  contact 
allergens  employed  were  of  two  sorts,  namely,  con¬ 
centrated  extracts  of  Primula  (primrose)  leaves, 
studied  by  Bloch  and  Steiner-Wourlisch,*>  *  and  the 
dye  ursol  (paraphenylenediamine,  studied  by 
Mayer.*-  *  In  both  species,  some  individuals  were 
seen  to  be  more  easily  sensitized  than  others. 
Then,  with  the  appearance  of  a  series  of  papers 
from  Landsteiner’s  laboratory  dealing  with  the 


8o 


TRANSACTIONS 


sensitization  of  guinea  pigs,*"*  it  was  evident  that 
the  application  of  sensitizing  procedures  to  guinea 
pigs  usually  results  in  the  establishment  of  several 
grades  of  sensitiveness  even  within  single  strains. 

Such  differences  in  the  response  of  guinea  pigs 
were  not  to  be  explained  by  dietary  or  seasonal 
factors,  and  an  actual  segregation  of  the  qualities 
controlling  the  onset  of  sensitivity  was  undertaken 
by  means  of  selective  breeding.  Such  studies 
were  made  by  the  present  writer  in  Landsteiner’s 
laboratory,  and  others  were  made,  independently 
at  about  the  same  time,  by  Jacobs.  In  both 
instances,  albino  guinea  pigs  were  employed. 
The  writer  employed  2:4-dinitrochlorobenzene  as 
the  allergic  incitant,*-  while  Jacobs  used  mustard 
oil  (allyl  isothiocyanate).“  Both  workers  were 
able  to  establish  colonies  of  which  the  members 
possessed  unwonted  regularity  in  their  capacity 
for  experimental  sensitization  with  the  respective 
chemicals.  In  addition,  the  studies  of  Landsteiner 
and  Chase  dealt  with  attempts  to  segregate  the 
other  extreme,  namely,  the  quality  of  resistance  to 
experimental  sensitization. 

In  all,  the  writer  has  had  experience  with  selec¬ 
tive  breeding  in  four  instances  of  hypersensitivity, 
and  it  has  been  possible  to  establish  colonies  whose 
members  were  regularly  well  susceptible  to,  or 
fairly  resistant  toward  sensitization  with  respect  to 
(1)  2:4  dinitrochlorobenzene,  (2)  extract  of  the 
poison  ivy  plant,  (3)  a  sensitizing  procedure  for 
which  an  essential  adjuvant  is  provided  by  myco¬ 
bacteria,  and  (4)  tuberculin  sensitivity  induced  by 
killed  tubercle  bacilli.*®*  **  Based  on  this  work 
which  is  still  in  progress,  certain  generalizations 
may  be  made.  In  all  cases,  selection  solely  by 
response  of  the  parents  to  a  given  experimental 
sensitization  (“phenotypic”  selection)  is  inade¬ 
quate,  and  progeny  testing  is  imperative  before 
the  parents  are  to  be  judged  acceptable  (“geno¬ 
typic”  selection).  Secondly,  in  the  absence  of  an 
absolute  standard,  as  the  optimal  control  on  any 
seasonal  and  dietary  variations  in  response  of  the 
animals  and  to  avoid  bias  due  to  subjective  fac¬ 
tors,  it  is  best  to  treat  at  the  same  times  and  in  the 
same  way  progeny  from  both  the  resistant  and 
susceptible  lines.  The  animals  may  then,  on  the 
day  following  the  final  test  application,  be  placed 
together  preparatory  to  reading  the  reactions. 
The  evaluations  are  then  made  at  random,  with¬ 
out  knowledge  of  the  colony  of  origin.  In  the 
third  place,  the  quality  of  relative  resistance  is 
much  harder  to  attain,  evidently  due  to  the  com¬ 
plexity  of  genetic  factors;  and  one  is  further  beset 


by  a  gradual  decrease  in  the  frequency  of  fertiliza¬ 
tion  and  a  heightened  susceptibility  to  intercur¬ 
rent  infection  in  the  resistant  lines.  Finally,  it  is 
evident  that  the  number  of  litters  raised  by  a 
female  will  be  lowered  when  rebreeding  must  b« 
delayed  in  order  to  permit  the  raising  and  testing 
of  progeny,  as  is  necessary  in  accepting  new 
breeders  into  a  line.  Brother-sister  matings  are 
preferred  to  back-crossing  with  either  parent,  but 
the  small  size  of  litters  often  forces  other  decisions,  c 
All  experience  suggests  that  aberrant  reactors  in  1 
either  line  should  not  be  transferred  to  the  other  v 

colony.  Whether  or  not  the  reactions  are  aber-  p 


rant,  genetic  selection  has  already  been  made  |  ( 

basically  and  miscegenation  of  lines  is  unprofitable  a 
except  for  special  studies.  I  a 

For  illustration,  a  brief  review  of  the  colonies  o 

established  as  susceptible  and  resistant  to  2:4-  t 

dinitrochlorobenzene  may  be  given.  Details  and  o 
breeding  charts  are  given  by  Chase.*®  It  being  t 
learned  early  that  animals  becoming  most  highly  s 
sensitive  came,  in  general,  to  exhibit  their  sensitiv^  ,  d 
ness  rather  quickly  after  the  commencement  of  ti 

treatment  with  the  allergen,  a  two-step  screening  p 


procedure  was  devised.  First,  in  order  to  distm-  i  a 
guish  the  best  reactors,  a  “brief”  course  of  only  b 
four  injections  was  made,  2.5  micrograms  being  I 
deposited  in  solution  intracutaneously  at  intervals  p 
of  three  or  four  days.  After  a  resting  period  of  |  b 
two  or  three  weeks,  the  animals  were  tested  for  ,  s< 
their  sensitivity  by  suitable  contact  tests  for  which  |  a 


solutions  in  olive  oil  were  prepared.  Secondly,  in  (  tl 
order  to  locate  the  most  resistant  animals,  a  further 
course  of  10  daily  injections  of  2.5  micrograms  was  ei 
given,  another  resting  period  was  allowed,  and  a  D 
new  testing  was  made.  ei 

For  establishing  the  susceptible  colony,  108  ol 
guinea  pigs  were  screened;  17  were  further  ei-  in 
amined  by  progeny  test;  and  7  of  these  were  re-  !  d< 
tained  as  the  nucleus  of  the  colony.  From  these,  ta 


112  descendants,  representing  four  generations,  ca 
were  raised  and  examined  for  their  response  to  I  to 
the  same  experimental  sensitization.  The  colony  m 
has  since  been  maintained  by  pen-inbreeding,  th 
utilizing  phenotypic  selection  of  the  males  only.  ol 
In  analogous  fashion,  the  resistant  colony  was  re 
set  up  by  screening  135  guinea  pigs,  examining  23  th 
by  progeny  testing,  retaining  13  of  these  as  st 
breeders,  and  studying  110  descendants.  After 
this  the  colony  was  discontinued.  wi 

As  mentioned,  upon  being  sensitized  and  tested,  re 
the  progeny  was  graded  blindly  into  four  principal  1  m; 
categories,  with  intergrades  ranging  from  I  (an  || 
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even,  well-developed  erythema)  to  IV  (an  incon¬ 
siderable  or  doubtful  resjaonse).  The  following 
results  were  obtained  with  the  susceptible  colony: 
(1)  With  respect  to  progeny  rated  Grade  I,  there 
was  a  sex  difference  following  the  “brief”  course 
(67  per  cent  males,  42  per  cent  females)  but  this 
was  obliterated  following  the  “long”  course  (78 
per  cent  males,  73  per  cent  females).  (2)  The 
difference  with  the  females,  however,  was  signifi¬ 
cant,  for  a  mother  herself  of  “early”  Grade  I  will 
have  three-quarters  of  her  offspring  Grade  I, 
whereas  a  mother  less  responsive  to  allergen  will 
produce  offspring  of  which  only  half  will  become 
Grade  I.  (3)  The  regularity  of  the  response  to 
allergen  was  not  increased  after  the  F2  generation 
and  was,  indeed,  essentially  established  by  the  time 
of  the  first  progeny  test,  although  it  is  probable 
that  there  occurred  an  increase  in  the  frequency 
of  superior  reactors  (Grade  “I-f-”).  Within 
the  resistant  colony,  sex  differences  were  not  ob¬ 
servable,  possibly  as  a  consequence  of  the  spotted, 
dull  reactions  seen  on  the  animals.  With  respect 
to  reactions  rated  as  Grade  IV,  41  per  cent  of  the 
progeny  were  so  classed  after  the  “brief”  course, 
and  only  20.5  per  cent  after  the  “long”  course; 
but  if  one  views,  not  improperly,  animals  of  Grade 
III  as  being  practically  valueless  for  work  in  ex¬ 
perimental  allergy,  a  better  idea  of  the  colony  will 
be  gained.  Seventy-seven  per  cent  w'ere  not  more 
sensitive  than  Grade  III  after  the  “brief”  course, 
and  45  per  cent  were  still  in  this  category  following 
the  “long”  course. 

.■\n  obvious  question,  suggested  by  the  phenom¬ 
enon  of  “inheritance  of  anaphylaxis”,  remains: 
Did  the  routine  procedure  of  sensitizing  the  par- 
ents-to-be  influence  the  pattern  of  response  of  their 
offspring  to  the  same  chemical  substance?  Any 
influence  of  this  sort  was  inappreciable  and  evi¬ 
dently  constituted  no  controlling  factor.  Con¬ 
tact  tests,  made  on  some  of  the  young  before  appli¬ 
cation  of  a  sensitizing  procedure,  were  negative  up 
to  the  tenth  day  of  life,  likewise  at  age  two  to  three 
months.  Intracutaneous  sensitizing  injections, 
then  commenced  on  all  offspring,  were  carefully 
observed  but  were  found  to  produce  no  allergic 
response  at  all  during  the  first  few  injections,  and 
they  led  to  dermal  sensitivity  no  faster  than  in 
stock  animals  born  to  unsensitized  parents. 

While  cross-breeding  between  the  two  colonies 
was  not  undertaken  owing  to  the  less  predictable 
response  within  the  resistant  line,  a  study  was 
made  employing  a  second,  chemically  unrelated 


an 


incitant  in  order  to  learn  whether  the  genetic 
factors  controlling  the  onset  of  sensitivity  would 
be  alike  for  both  substances.  For  this,  courses  of 
sensitization  were  undertaken  with  dinitrochloro- 
benzene  and  extract  of  poison  ivy,  starting  with 
either  one  and  later  using  the  other.  Of  164  ani¬ 
mals  so  treated,  a  significant  parallelism  in  response 
to  the  two  sensitizing  materials  was  frequently 
seen  (there  was  42-52  per  cent  of  agreement  ac¬ 
cording  to  the  mode  of  comparing  the  induced 
hypersensitivity  towards  poison  ivy  with  that 
toward  dinitrochlorobenzene),  but  there  were 
sufficient  discrepancies  to  render  probable  a  further 
complexity  of  genetic  factors  than  was  revealed  by 
either  substance  alone. 

So  far  as  genetic  analysis  can  be  undertaken, 
using  as  a  base  the  experiences  with  the  two 
lines  developed  to  2:4-dinitrochlorobenzene,  one 
can  infer  that  some  of  the  major  factors  favoring 
resistance  are  dominant  over  those  favoring  sus¬ 
ceptibility,  for  susceptibles  give  rise  to  resistant 
offspring  much  less  frequently  than  members  of  the 
resistant  colony  produce  offspring  that  prove 
susceptible.  Consequently,  from  this  point  of 
view,  the  susceptible  colony  may  be  viewed  as  one 
carrying  recessive  characters.  A  plurality  of 
factors  is  surely  at  play.  (1)  A  single  pair  of 
allelomorphic  genes  is  not  adequate  to  explain  the 
number  of  patterns  of  response,  even  when  these 
are  reduced  to  only  three  (early  susceptible,  even¬ 
tually  reactive,  and  continuing  resistant)  and 
other  observed  intensities  of  reaction  are  disre¬ 
garded.  (2)  The  apparent  failure  to  find  a  “homo¬ 
zygous”  animal  in  the  resistant  colony  and  (3) 
the  instances  of  discrepancies  in  response  when 
two  different  sensitizing  agents  were  employed  on 
the  same  animals  both  call  for  a  less  simple  ex¬ 
planation  than  could  be  provided  by  one  pair  of 
genes.  One  possibly  very  important  difference  was 
found  on  small  numbers  of  offspring  of  the  two 
lines  prior  to  their  undergoing  the  sensitizing 
procedure.  Offspring  o!  the  resistant  colony  re¬ 
sponded  with  only  minimal  irritation  and  offspring 
of  the  susceptible  colony  exhibited  the  usual  and 
expected  irritation,  when  contact  applications  were 
made  with  abnormally  high  concentrations  of 
dinitrochlorobenzene  in  olive  oil,  e.g.,  2  to  10  per 
cent.  In  this  connection,  it  may  be  apropos  to 
remark  that  Weiser**  has  found  the  later,  pen- 
inbred  members  of  the  susceptible  colony  to  be 
more  reactive  than  some  other  stocks  to  tuberculin 
after  infection  with  BCG  organisms  and,  also,  to 
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give  somewhat  greater  nonspecific  reactions  to 
high  concentrations  of  tuberculin  prior  to  sensitiza¬ 
tion. 

Accordingly,  it  is  demonstrably  possible  to 
segregate  the  qualities  existing  within  an  animal 
stock  for  the  purpose  of  undertaking  new  problems 
in  hypersensitivity,  establishing  thereby  a  mark¬ 
edly  greater  regularity  of  response.  Indeed,  it 
may  be  predicted  that  only  by  such  means  will 
certain  of  the  rare  idiosyncrasies  by  approached  by 
animal  experimentation.  .Apart  from  our  studies 
reviewed  above,  this  view  is  affirmed  even  more 
hopefully  by  the  experiences  of  Jacobs,  Kelley, 
and  Sommers"  in  which  it  proved  possible  to  secure 
a  stock  of  guinea  pigs  that  could  be  sensitized  with 
the  indifferent  allergen  allyl  isothiocyanate. 

In  the  case  of  yet  another  type  of  sensitization, 
colonies  have  been  erected  as  susceptible  and  re¬ 
sistant.  Here  the  method  of  sensitizing  is  com¬ 
plex,  depending  upon  the  presence  of  killed  myco¬ 
bacteria  in  paraffin  oil  in  addition  to  the  conjugated 
antigen  that  gives  rise  to  the  specific  hypersen¬ 
sitivity The  difference  between  the  colonies 
appears  to  hinge  upon  the  particular  way  in  which 
the  two  sorts  of  guinea  pigs  react  to  the  adjuvant 
properties  of  certain  substances  within  the  myco¬ 
bacteria,  although  both  sorts  of  animal  appear  to 
respond  in  much  the  same  fashion  to  those  con¬ 
stituents  that  induce  tuberculin  hypersensitivity. 
There  is  some  evidence,  furthermore,  that  mem¬ 
bers  of  the  resistant  colony  are  deficient  not  only 
in  acquiring  cutaneous  hypersensitivity  but  also 
in  utilizing  for  antibody  formation  the  conjugated 
antigen  that  is  injected  along  with  the  mycobac¬ 
terial  “adjuvant  system.” 

It  is  apparent  that  in  cavies  hereditary  predis¬ 
position  plays  an  important  role  in  determining 
the  intensity  of  the  hypersensitivity  that  ensues 
when  drugs  or  perhaps  certain  microorganisms  are 


encountered.  Whether  it  is  possible  to  secure  a 
guinea  pig  possessing,  likewise  because  of  heredity, 
an  absolute  resistance  to  a  substance  capable  of 
sensitizing  certain  cavies  seems  doubtful  in  view  of 
the  deterioration  in  resistance  to  intercurrent  in¬ 
fection  and  the  increased  difficulties  in  breeding 
that  beset  the  geneticist  as  he  seeks  to  attain  this 
goal.  Evidently,  some  degree  of  susceptibility, 
even  though  low,  is  normal  for  the  cavy.  Yet, 
strangely,  even  the  considerable  differences  in 
capacity  for  sensitization  to  drugs  that  we  have 
encountered  from  one  guinea  pig  to  another  does 
not  seem  to  be  generally  recognized  in  man.  One 
wonders  whether  the  allergist  would  not  come  to 
recognize  like  hereditary  factors  in  contact  hyper¬ 
sensitiveness  of  man  if  his  task  were  to  induce,  | 
deliberately,  such  hypersensitiveness  in  a  segment 
of  the  populace  rather  than  being  a  somewhat  re¬ 
mote  observer  of  the  interplay  of  natural  allergen  \ 
and  chance  contacts  of  man.  | 
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FURTHER  EVALUATION  OF  THE 
HEREDITARY  CONCEPT  OF 
ALLERGY* 

By  BRET  RATNER  AND  DAVID  E.  SILBERMANf 

The  tendency  of  asthma  and  hay  fever  to  occur 
in  families  has  been  reported  frequently  in  the 

*  This  paper,  illustrated  with  lantern  slides,  was  presented  as 
part  of  the  Symposium  on  Individual  Differences  in  tne  Develop¬ 
ment  of  Hypersensitiveness  in  Man  and  Other  Animals  at  the 
meeting  of  the  Section  of  Biology  on  December  8,  1952. 

t  Departments  of  Pediatrics  and  Internal  Medicine,  New  York 
Medical  College,  New  York,  N.  Y. 


literature.  In  1909,  Drinkwater*  concluded  that 
asthma  is  inherited  as  a  simple  Mendelian  domi¬ 
nant  character  on  the  basis  of  a  single  family 
pedigree.  A  more  extensive  study  was  made  by 
Cooke  and  Vander  Veer^  in  1916,  and  Adkinson' 
subsequently  published  the  results  of  an  investiga¬ 
tion  that  agreed  with  Cooke  and  Vander  Veer  in 
that  genetic  influences  played  a  major  role.  The 
former  investigators  concluded  that  the  capacity 
to  become  sensitized  is  transmitted  as  a  simple, 
Mendelian,  dominant  character,  while  the  latter 
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I  inferred  that  bronchial  asthma  is  inherited  as  a 

,  simple  recessive  trait.  Genetic  transmission  as  a 

f  simple  dominant  character  failed  to  explain  why,  in 
f  more  than  one-half  of  the  cases,  no  history  of 
allergy  could  be  elicited  in  any  of  the  antecedents. 
!  The  conclusion  that  bronchial  asthma  is  inherited 

>  as  a  simple  recessive  trait  is  untenable  because  of 

,  the  presence  of  pedigrees  in  which  both  parents 

,  were  affected,  yet  some  children  were  normal. 

I  In  1924,  Spain  and  Cooke'^  presented  additional 

J  material  and  suggested  this  time  that  the  genetic 

>  factor  is  dominant  and  multiple,  with  the  com- 

!  ponent  parts  inherited  separately.  Wiener,  Zieve, 

>  and  Fries'**  postulated  that  allergic  individuals  may 
be  classified  according  to  the  age  of  onset  of  symp- 

,  I  toms  into  pure  normals,  those  whose  symptoms 
i  begin  before  puberty,  and  those  who  are  either 
normal  transmitters  or  who  develop  allergic  dis- 
1  ease  after  puberty. 

It  is  generally  agreed  that  isolated  pedigrees, 
such  as  those  of  Drink  water  and  others,  are  un- 
j  suited  for  a  study  of  inheritance.  We  carefully 
reviewed  the  excellent  protocols  of  Cooke  and 
I  Vander  Veer.  They  concluded,  first,  that  the 
capacity  to  become  sensitized  is  inherited,  and  that 
j  the  degree  of  inheritance  influences  the  age  of 
onset  of  symptoms.  The  evidence  for  the  in¬ 
heritance  of  allergy  is  based  on  a  comparison  of 
I  the  incidence  of  positive  allergic  family  histories 
in  their  patients,  as  compared  with  that  observed 
in  a  group  of  a  random  selection  of  so-called  normal 
individuals.  They  found  a  wide  divergence  in 
the  incidence  of  positive  family  histories  in  the 
allergic  group  as  compared  with  the  nonallergic 
group.  Since  they  indicated  in  one  of  their  con¬ 
trol  groups  that  their  inquiry  was  limited  to  the 
presence  of  allergy  in  the  parents  alone,  we  believe 
that  the  wide  divergence  they  observed  in  the  in¬ 
cidence  between  the  allergic  and  nonallergic  groups 
'  may  be  explained  better  by  the  differences  in  the 
I  extent  of  inquiry  in  the  two  groups  compared.  In 
support  of  this  criticism,  we  re-examined  our  data 
with  respect  to  this  point.  When  we  limited  our 
inquiry  of  allergies  in  the  family  to  parents  alone, 
parents  and  collaterals,  or  parents  and  grand- 
1  parents,  different  figures  were  arrived  at.  We  feel, 
therefore,  that  the  conclusion  that  allergy  is  under 
1  the  control  of  genetic  factors  is  subject  to  question. 

!  With  regard  to  the  influence  of  the  type  of  family 

history  on  the  age  of  onset,  we  were  unable  to  con- 
,  firm  their  findings.  In  our  study  of  250  children 
and  their  families,  there  was  no  relation  between 


the  type  of  family  history  and  the  age  of  onset  of 
symptoms.  This  finding  is  in  accord  with  those 
of  Peshkin'®  and  Brajd  and  has  most  recently  been 
corroborated  by  Schwartz.'® 

It  is  agreed  that  the  general  incidence  of  the 
major  allergic  syndromes  in  the  random  popula¬ 
tion  is  from  7  to  10  per  cent.  In  careful  question¬ 
ing  of  a  total  group  of  3,000  individuals  consisting 
of  medical  students,  physicians,  and  nurses,  we 
found  that  the  general  incidence  was  from  10  to 
19  per  cent.  This  inquiry  took  place  over  a  period 
of  15  years  up  to  the  present  time.  In  the  latter 
few  years,  these  inquiries  show  a  somewhat  greater 
incidence  of  allergy  in  this  professional  group.  For 
comparison,  we  studied  the  so-called  allergic  popu¬ 
lation,  in  this  instance  composed  of  the  combined 
fraternities  of  250  patients,  which  was  first  col¬ 
lected  fifteen  years  ago.  The  total  population  of 
these  families  was  6,244  individuals,  including 
the  patients.  Of  this  total,  617  were  allergic. 
The  frequency  of  allergy  in  this  so-called  allergic 
population,  therefore,  is  9.8  per  cent.  Bray,*  in  a 
similar  study,  found  an  incidence  of  14.3  per  cent. 

The  notion  that  one  of  the  characteristic  features 
of  allergy  is  the  great  frequency  with  which  it  may 
appear  in  a  family  has  been  accepted  and  reiterated 
by  many  authors.  A  search  for  evidence  in  sup¬ 
port  of  this  idea  reveals  that  it  is  based  chiefly 
upon  a  few  striking  family  pedigrees,  such  as  those 
reported  by  Drinkwater,  Smith,'*  and  Bucher  and 
Keeler.*  Attention  is  drawn  to  the  varying  criteria 
with  respect  to  the  interpretation  of  the  allergic 
state  in  these  three  studies. 

We  analyzed  our  own  data  with  regard  to  this 
problem.  There  was  an  average  of  25  persons  per 
family  history.  In  about  40  per  cent  of  the  fami¬ 
lies,  there  was  only  one  allergic  member,  who  was 
the  patient  himself.  In  an  additional  25  per  cent 
of  the  families,  only  one  other  relative  showed 
allergy.  About  88  per  cent  of  the  families  have 
an  allergic  membership  of  2-20  per  cent,  which  is 
the  incidence  found  in  the  general  population. 
Less  than  one  per  cent  of  the  families  have  an 
allergic  membership  similar  to  the  oft-quoted 
pedigrees  of  Drinkwater  and  Smith.  This  indi¬ 
cates  the  extremely  low  incidence  of  such  an  occur¬ 
rence. 

We  also  consulted  the  protocols  of  Cooke  and 
his  co-workers  on  this  point.  From  their  data 
we  noted  that  the  distribution  of  allergic  members 
per  family  in  their  material  is  identical  with  ours. 

When  the  incidence  of  allergic  offspring  in  the 


84 


TRANSACTIONS 


family  group  is  correlated  with  the  type  of  family 
history  classified  according  to  the  presence  of 
allergy  in  the  branches,  we  discover  that  a  some¬ 
what  larger  number  of  individuals  is  affected  when 
allergy  is  present  on  both  sides  or  one  side  than 
when  there  is  a  negative  family  history,  but  that 
the  incidence  of  allergic  offspring  is  the  same  in 
those  families  where  allergy  appears  on  both  sides 
and  where  it  is  unilateral. 

Schwartz**  published  this  year  a  monograph  in 
which  he  studied  the  problem  of  inheritance  of 
allergic  diseases.  He  concluded  that  bronchial 
asthma  is  a  genetic  entity,  and  that  a  genetic 
relationship  exists  between  asthma,  vasomotor 
rhinitis  and,  probably,  infantile  eczema  in  which 
the  specific  offending  allergen  is  clearly  demon¬ 
strable.  On  the  other  hand,  a  large  category  of 
eczemas,  urticaria,  angioneurotic  edema,  and  gas¬ 
trointestinal  allergy  he  found  to  be  not  inherited, 
and  he  separated  them  therefore  pathogenetically 
from  bronchial  asthma.  He  also  concluded  that 
asthma  is  inherited  as  a  Mendelian  dominant  with 
failing  manifestations,  so  that  only  40  per  cent 
who  carry  the  genes  would  ever  develop  symptoms. 

He  stated  that  it  is  not  reasonable  to  maintain, 
as  previous  workers  have  done,  that  all  allergic  dis¬ 
eases  are  genetically  related.  In  this  connection, 
the  recent  studies  of  Ratner,  Collins-Williams,  and 
Untracht**  on  the  allergic  dermal-respiratory 
syndrome  corroborate  the  findings  of  previous 
workers  that  dermal  and  respiratory  allergies  are 
related,  and  give  further  evidence  that  there  is  an 
evolution  from  dermal  to  respiratory  symptoms, 
and  that  59  per  cent  of  children  with  allergic 
eczema  later  have  respiratory  allergy  (asthma  or 
hay  fever). 

Schwartz’s  results  are  based  on  a  statistical  study 
of  material  consisting  of  191  asthmatic  patients, 
200  controls,  and  50  patients  with  baker’s  asthma. 
He  employed  the  Weinberg  statistical  genealogical 
method,  which  he  considers  reliable  for  the  demon¬ 
stration  of  inheritance  factors,  if  one  can  assume 
the  absence  of  exogenous  differences  between  the 
patients  and  the  control  series. 

The  study  is  included  in  an  extensive  mono¬ 
graph  in  which  the  author  states  in  his  introduc¬ 
tion  that  there  is  hardly  any  branch  of  medicine 
in  which  the  theories  have  been  so  numerous,  the 
classifications  so  vague,  the  nomenclature  so 
divergent,  and  the  definitions  so  varied.  One  can 
only  be  impressed  with  the  enormous  amount  of 
time  and  effort  expended  by  the  author  in  the  col¬ 


lection  of  his  material  and  in  its  statistical  evalua¬ 
tion.  In  discussing  criteria  he,  too,  emphasizes 
the  lack  of  uniformity  with  regard  to  the  material 
studied  by  previous  workers,  and  he  is  of  the  opin¬ 
ion  that  the  question  of  heredity  in  allergic  diseases 
cannot  be  considered  as  solved  and  that  it  will  re¬ 
main  unsolved  so  long  as  the  limitation  of  the  con¬ 
cept  of  allergy  remains  uncertain.  With  this  we 
heartily  agree.  We  are  further  impressed  by  the 
remarkable  parallelism  between  his  and  our  points 
of  criticism  of  previous  workers.  We  refer  to 
the  limitations  of  isolated  pedigrees,  data  that 
are  not  directly  comparable,  undefined  and  sparse 
control  material,  and  the  controversial  correlation 
between  the  age  of  onset  and  the  type  of  family 
history  upon  which  the  hereditary  hypothesis  of 
Wiener,  Zieve,  and  Fries  rests. 

The  difficulties  encountered  in  obtaining  ade¬ 
quate  control  material  is  shown  in  Schwartz’s 
study,  in  which  one-half  of  his  200  control  sub¬ 
jects  were  patients  receiving  ambulatory  treat¬ 
ment  at  the  Clinic  of  the  National  Poliomyelitis 
Society  in  Copenhagen.  We  shall  not  attempt  to 
evaluate  the  influence  of  this  type  of  selection,  but 
we  do  not  believe  that  it  constitutes  a  random 
sample.  We  emphasize  this  because  his  study 
will  stand  or  fall  on  its  validity.  I 

Schwartz  divided  his  asthmatic  patients  into  | 
allergic  and  nonallergic  groups,  which  corresponds  j 
with  what  he  calls  the  American  classification  of  ^ 
“extrinsic”  and  “intrinsic,”  in  order  to  ascertain  ' 
whether  the  two  groups  show  the  same  character-  j 
istics  from  a  statistical  standpoint.  He  con¬ 
cluded  that  the  two  groups  are  not  distinguishable 
and  that,  therefore,  asthma  constitutes  a  syndrome  , 
that  behaves  as  a  genetic  entity.  The  author  , 
concluded  that  urticaria,  which  is  almost  uni-  ' 
versally  regarded  as  an  allergic  disease,  was  not 
inherited.  It  seems  to  us,  from  the  data  of 
Schwartz,  that  what  may  be  inherited  is  not  the 
capacity  to  become  sensitized,  but  a  respiratory 
tract  that  may  react  with  the  production  of  asthma 
or  rh..'.;cis  due  to  a  multiplicity  of  stimuli,  one  of 
which  may  be  the  antigen-antibody  mechanism.  I 
Schwartz  states  further  that  the  study  of  baker’s  | 
asthma  does  not  permit  the  general  conclusion 
that  all  cases  of  occupational  asthma  must  be  due 
to  an  inherited  predisposition.  In  view  of  the 
fact  that  in  60  per  cent  of  the  bakers  who  suffered  j 
from  asthma  there  was  a  negative  family  history,  I 
we  feel  that  there  is  a  contradiction  in  his  con- 


f 

i 

s 

t 

h 

t 

a 

V 

P 

a 

n 

b 

0 

0 

0 

tl 

ai 

ai 

tl 


tc 

ol 

D 


m 

cc 

d( 

ar 

93 

as 

th 

CO 

be 

qu 


th 

pa 

va 

wl 

As 


S.  SG 


2 


1 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


elusion  that  baker’s  asthma  is  inherited  as  a 
Mendelian  dominant. 

Other  points  of  interest  brought  out  by  this 
investigator  are  that  all  persons  may  be  sensitized, 
and  that  different  occupational  substances  possess 
different  capacities  to  sensitize.  We  are  in  ac¬ 
cord  with  this,  and  we  believe  that  what  Schwartz 
was  dealing  with  was  an  acquired  occupational 
group  of  asthmatic  persons  who  were  exposed  to  an 
unusual  concentration  of  a  highly  allergenic  sub¬ 
stance.  It  must  be  further  commented  upon  that 
the  sensitization  period  to  flour  that  he  found  in 
his  cases,  averaged  more  than  ten  years.  Were 
this  due  in  large  measure  to  genetic  factors,  such 
a  period  for  the  establishment  of  sensitization 
would  appear  inordinately  long. 

In  a  study  that  we  made  in  guinea  pigs  on  ex¬ 
perimental  asthma,  we  determined  that  quantity 
and  certain  temporal  factors  played  an  important 
role  in  the  shortness  of  period  in  which  the  animals 
became  sensitized.  As  we  increased  the  intensity 
of  the  c.xposure  of  the  guinea  pigs  to  the  inhalation 
of  an  antigenic  dust,  we  learned  that  sensitization 
occurred  earlier  in  direct  proportion  to  the  amount 
that  they  were  exposed  to.  There  seemed  to  be 
an  optimal  point,  however,  at  which  this  occurred 
and,  as  the  time  of  exposure  was  increased  beyond 
this  point,  sensitization  did  not  necessarily  occur 
as  early  as  at  the  optimal  point. 

Dne  of  the  surprising  things  in  Schwartz’s  ex¬ 
tensive  piece  of  work  is  that  no  mention  is  made 
of  the  percentage  of  bakers  who  develop  asthma. 
Do  75  per  cent  of  bakers  develop  asthma,  or  do  ten 
per  cent  develop  it?  It  would  have  been  inter¬ 
esting  if  Schwartz  had  used  the  bakers  who  had 
not  developed  asthma  as  controls.  Under  the 
conditions  of  their  expos  >re,  those  who  did  not 
develop  asthma  would  certainly  have  constituted 
an  excellent  control  group  of  nonallergics. 

In  our  guinea-pig  experiment  referred  to  above, 
93  per  cent  of  the  animals  developed  experimental 
asthma.  Seven  per  cent  appeared  to  be  resistant, 
the  reason  for  which  we  did  not  determine.  We 
concluded  that  our  findings  lend  support  to  the 
belief  that  asthma  may  be  regarded  as  an  ac¬ 
quired  condition. 

Schwartz  states  finally  that  he  cannot  rule  out 
the  possibility  that  certain  varieties  of  asthma  are 
pathogenetically  different  from  tlie  spontaneous 
variety.  We  have  always  beer,  at  a  loss  to  know 
what  constitutes  a  spontaneous  variety  of  asthma. 
Asthma  is  not  an  intrinsic  disease  but  depends 


\  largely  on  exogenous  factors.  The  antigen  in¬ 
vading  the  respiratory  tissues  sets  up  a  sensitiza¬ 
tion  based  on  the  antigen-antibody  mechanism. 

Schwartz  regards  Ancona’s  endemic  asthma  as  a 
special  variety  of  asthma  to  be  distinguished  from 
baker’s  asthma.  Ancona*  studied  a  group  of 
baker’s  asthma  in  a  small  Italian  village,  which  he 
showed  immunologically  to  be  due  to  infected 
wheat  grain  and,  in  addition,  he  proved  that  ex¬ 
tracts  made  from  the  particular  infectious  agent 
pediculoides  and  ascaris  mites  did  induce  skin  re¬ 
actions  when  injected  and  asthma  when  inhaled 
by  these  subjects.  We  see  no  difference  between 
this  form  of  asthma  and  baker’s  asthma  due  to  the 
inhalation  of  flour. 

Finally,  Schwartz  takes  exception  to  including 
tropical  eosinophilia  and  Loeflfier’s  syndrome, 
which  are  often  associated  with  asthma  under  the 
category  of  asthma,  and  he  suggests  placing  them 
in  a  special  group. 

We  are  therefore  critical  of  his  establishing  new 
sets  of  criteria  for  the  various  groups  of  antigen- 
antibody  forms  of  allergy,  and  we  believe  that  the 
sole  criterion  for  allergy  must  rest  on  proof  that 
the  allergic  syndrome  is  or  is  not  initiated  by  an 
antigen-antibody  mechanism. 

Though  the  type  of  allergen  may  differ  in  its 
innate  qualities  for  establishing  allergy  with 
greater  or  lesser  ease,  we  do  not  believe  that  this 
would  permit  one  to  remove  one  or  another  al¬ 
lergen  from  the  antigen-antibody  mechanism. 

One  is  not  justified  in  eliminating  eczema, 
urticaria,  gastrointestinal  disturbances  and  certain 
forms  of  asthma  such  as  Ancona’s  and  LoeflBer’s. 
If,  in  these  conditions,  one  can  elicit  positive  skin 
tests  in  the  individual  and  establish  a  causal  rela¬ 
tion  between  the  allergen  and  the  syndrome 
through  clinical  test,  then  the  condition  must  be 
accepted  as  allergic  in  character  and  not  be  arbi¬ 
trarily  eliminated  from  consideration. 

In  discussing  investigations  of  identical  twins 
in  relation  to  the  problem  of  the  inheritance  of 
cancer.  Little*  points  out  that  the  data  obtained 
from  this  type  of  material  do  not  prove  the  genetic 
transmission  of  such  tumors.  If  cancer  were  due 
to  an  agent  or  agents  present  in  the  fertilized  ovum 
or  in  the  maternal  blood  in  a  form  transferable 
through  the  placenta,  similar  results  would  be  ex¬ 
pected.  Such  an  agent  might  be  a  gene,  a  part 
of  or  a  whole  chromosome,  any  component  of  a 
reproducible  type  in  the  egg  cytoplasm,  or  a  viroid 
or  serological  substance  of  maternal  origin. 
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We  should  like  to  quote  the  comment  of  Chase* 
on  the  subject,  who  states  that,  “Indeed,  with 
certain  allergies  such  as  hay  fever,  the  genotype  of 
the  individual  has  been  said  to  exert  absolute  con¬ 
trol  over  the  capacity  for  sensitization;  this  matter 
has  not  yet  been  subjected  to  adequate  experi¬ 
mentation.” 

Conclusion 

An  evaluation  of  the  available  data  does  not 
satisfactorily  demonstrate  that,  within  the  scope 
of  the  antigen-antibody  mechanism,  the  capacity 
to  become  sensitized  is  controlled  by  genetic 
influences.  On  the  other  hand,  we  do  not  imply 
that  we  have  shown  that  the  gene  does  not  play 
a  role  in  the  production  of  the  allergic  state.  The 
frequency  with  which  the  hypersensitive  state  oc¬ 
curs  in  the  lower  animal  and  in  man  makes  it 
extremely  difficult  to  dissociate  acquired  from 
genetic  factors  in  its  establishment.  Chromosomal 
and  other  factors  that  may  simulate  genetic  in¬ 
fluences  require  further  elucidation. 
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